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When working with numerical data in R, particularly involving calculations that result in floating

point numbers, standard equality checks (using ==) can often lead to unexpected and incorrect

results. This occurs due to the inherent limitations of computer arithmetic, where certain decimal

values cannot be represented exactly in binary form, leading to minute computational errors. Data

analysts frequently face this challenge when trying to determine if two vectors of computed results

are precisely equal on a pairwise basis.

Fortunately, the dplyr package--a foundational component of the tidyverse--provides a robust and

specialized solution: the near() function. This function is explicitly designed to handle the nuances

of comparing potentially inexact floating point numbers, addressing the computational

inaccuracies that plague simple equality comparisons. By using near(), we can reliably assess the

equivalence of two numeric vectors, ensuring our comparisons are mathematically sound, even

when dealing with minute differences resulting from complex calculations.

This comprehensive guide will explore the utility of the near() function, detail its syntax, and

provide practical examples demonstrating why it is the superior method for comparing numeric

vectors in R, especially when precision is paramount. We will also look at how to leverage its

optional tolerance parameter to define acceptable boundaries for comparison, thereby ensuring

that values that are functionally the same are treated as such.

Prerequisites: Installing and Loading the dplyr Package

Before utilizing the powerful data manipulation tools provided by dplyr, including the near()

function, users must ensure the package is installed within their R environment. The installation

process is straightforward, requiring a single command in the R console. It is highly recommended

to install the package if you have not already, as dplyr forms the backbone of modern data

analysis workflows in R.

To install dplyr, use the following command. This syntax instructs R to retrieve the latest stable

version of the package from the Comprehensive R Archive Network (CRAN) and make it available

locally. Note that this step only needs to be performed once per installation of R.

install.packages('dplyr')

Once successfully installed, the package must be loaded into the current session using the

library() function. Loading the package makes all its exported functions, including near(),

accessible for immediate use. Without this step, R will not recognize the function call unless

explicitly referenced using the dplyr:: prefix. If you are using the tidyverse environment, dplyr is

usually loaded automatically with the central library(tidyverse) call.

https://www.r-project.org/
https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://en.wikipedia.org/wiki/Floating-point_arithmetic
https://dplyr.tidyverse.org/
https://www.tidyverse.org/
https://statistics.arabpsychology.com/?p=24103
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com


Learn How to Compare Floating Point Numbers with dplyr’s near() Function in R 3

PSYCHOLOGICAL STATISTICS statistics.arabpsychology.com

Understanding the Syntax and Parameters of near()

The core functionality of near() revolves around comparing two numeric inputs while consciously

accounting for potential computational errors. Unlike the standard == operator, which demands

exact bit-for-bit equivalence, near() allows for slight deviations, treating numbers as equal if they

fall within a specified margin defined by the crucial tolerance parameter.

The structure of the near() function is concise and highly intuitive, designed for efficient integration

into data pipelines managed by dplyr. The basic syntax requires two primary arguments--the

vectors being compared--and includes an optional third argument that dictates the acceptable level

of difference.

The syntax is defined as:

near(x, y, tol)

Where the parameters are defined as follows:

x: The first numeric vector or scalar value intended for comparison.

y: The second numeric vector or scalar value intended for comparison. This must be of compatible

length with x for standard pairwise comparison.

tol: The tolerance level of comparison. This value sets the maximum absolute difference between

x and y for them to be considered equal. If omitted, dplyr uses a sensible default value based on

machine precision (specifically, sqrt(.Machine$double.eps)).

The inclusion of the tol parameter is what gives near() its utility. It allows the analyst to manage

the trade-off between strict equality and practical equivalence. For example, in fields like

engineering or physics where measurement errors are inherent, setting an appropriate tolerance

level (e.g., 1e-6) ensures that values that are functionally equivalent are treated as such,

preventing false negative comparisons that might arise from minute differences in the 15th decimal

place generated by floating-point arithmetic.

Example 1: Basic Comparison of Identical Vectors

To illustrate the application of near(), let us begin with a straightforward scenario where two

vectors are intentionally created to be identical. This sets the baseline for expected behavior and

demonstrates the necessary steps to load the package and execute the function for pairwise

comparison.

We first create two example numeric vectors, vector1 and vector2, both containing the integers

from 1 through 8. While these examples use integers, the principles apply equally to comparisons

involving complex decimal values where precision issues are more likely to arise. The core
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objective here is to check if these two vectors are element-wise equal.

# Create two identical vectors

vector1 <- c(1, 2, 3, 4, 5, 6, 7, 8)

vector2 <- c(1, 2, 3, 4, 5, 6, 7, 8)

Next, we load the dplyr package and apply the near() function to compare these two vectors. The

output of near() is a logical vector of the same length as the inputs, where each element indicates

whether the corresponding pairwise comparison resulted in equality (TRUE) or inequality (FALSE),

based on the specified or default tolerance.

library(dplyr)

# Check if the two vectors are pairwise equal using near()

near(vector1, vector2)

TRUE TRUE TRUE TRUE TRUE TRUE TRUE TRUE

Since vector1 and vector2 are perfectly aligned, the function returns TRUE for every position,

confirming that all eight pairwise comparisons passed the equality check. This demonstrates the

successful initialization and deployment of the near() function for basic comparisons, even when

the default machine tolerance is applied.

Example 2: Detecting Inequality and the Role of Floating Point Errors

The true value of near() is revealed when standard equality checks would fail. However, for initial

clarity, let's first demonstrate its use in identifying deliberate differences. Suppose we slightly alter

one of the vectors to ensure a clear difference that exceeds the default tolerance. This

comparison confirms the function's ability to accurately flag non-equivalent elements.

We change the last value in vector2 to 0 instead of 8. The near() function will iterate through the

vectors, comparing elements one by one. The first seven comparisons should result in TRUE, while

the final comparison (8 vs. 0) must result in FALSE.

# Create two vectors with one differing element

vector1 <- c(1, 2, 3, 4, 5, 6, 7, 8)

vector2 <- c(1, 2, 3, 4, 5, 6, 7, 0)

# Check pairwise equality

near(vector1, vector2)
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TRUE TRUE TRUE TRUE TRUE TRUE TRUE FALSE

The output confirms the expected behavior: the first seven elements are considered equal, but the

final, deliberate discrepancy is correctly identified by the function. If we were comparing two

vectors derived from complex numerical methods--where small deviations due to floating-point

arithmetic are common--this element-wise output is crucial for debugging and validation. It quickly

isolates which specific calculation or data point is causing the divergence.

Example 3: Aggregating Results for Vector-Wide Validation

While the logical vector returned by near() is highly informative, data analysis often requires a

single, definitive logical answer: "Are these two entire vectors effectively equal?" To achieve this

vector-wide check, we must combine the results of near() into a single logical value.

A powerful and concise technique in R to determine if all elements in a logical vector are TRUE

involves leveraging the fact that TRUE is implicitly coerced to the numeric value 1 and FALSE to 0

during arithmetic operations, such as summation. If the sum of the logical results from near()

equals the total number of elements in the vector, then every comparison must have returned

TRUE.

We use the sum() function on the result of near(vector1, vector2) and compare this sum to

the total length of one of the input vectors, retrieved using length(). If the vectors are perfectly

matched (as in Example 1), this comparison yields a single TRUE value, signifying overall

equivalence within the specified tolerance.

# Check if all values are equal between two vectors

sum(near(vector1, vector2)) == length(vector1)

TRUE

This approach provides an elegant method for validation in automated scripts. If the result is TRUE,

we have high confidence that, given the configured precision, the two vectors are numerically

equivalent throughout. Conversely, if we apply this check to the vectors with the known

discrepancy (8 vs. 0 in the last element), the function sum will only count 7 TRUEs, leading to a

clear FALSE result:

# Using the vectors with differing last element:

vector1 <- c(1, 2, 3, 4, 5, 6, 7, 8)

vector2 <- c(1, 2, 3, 4, 5, 6, 7, 0)
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# Check if all values are equal between two vectors

sum(near(vector1, vector2)) == length(vector1)

FALSE

This result of FALSE instantly confirms that the vectors are not entirely equal based on the element-

wise comparison. This aggregated check is often preferred in quality control processes where a

binary pass/fail result is required for large datasets.

Conclusion: near() as the Standard for Numeric Comparison in R

The near() function from the dplyr package is an indispensable tool for anyone performing serious

numeric analysis in R. It directly addresses the pitfalls associated with comparing floating point

numbers using basic equality operators, thereby preventing spurious results caused by minor

computational errors. By offering robust handling of machine precision and providing explicit

control via the tolerance parameter, near() elevates the standard of reliable data comparison

within the R ecosystem.

Whether you are performing quick data validation or rigorously testing the outputs of complex

statistical models, integrating near() into your workflow ensures that your conclusions regarding

numerical equality are both accurate and defensible. Always remember to load the dplyr library

before use, and critically consider the implications of your chosen tolerance level relative to the

required precision of your data, especially when dealing with outputs from iterative algorithms or

machine learning models.

Note: You can find the complete documentation for the near() function from the dplyr package

online.

Additional Resources for R and dplyr

To further enhance your skills in data manipulation and comparison within the R environment,

consider exploring these related topics:

How to use other dplyr comparison tools like %in% and between().

Advanced techniques for dealing with numerical stability in statistical programming.

Understanding the differences between dplyr and base R functions for data transformation.
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