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How to Calculate Antilogarithms in R Using the exp() Function

As an expert in data analysis using the R programming language, understanding how to reverse
logarithmic transformations is essential. To find the antilog of values in R, you primarily utilize the
exp() function. It is important to note that while exp() typically calculates the exponential of e
(Euler's number), it serves as the inverse operation for the natural logarithm (log base e), which is
the default log calculation in R when no base is specified.

The application of the exp() function is straightforward. You simply enter exp(val ue), where
val ue is the result of the logarithmic calculation for which you require the inverse. The returned
output will be the antilog of that value, effectively restoring the original number. This guide will
provide a detailed explanation of the antilog concept and demonstrate its application across
various bases within R.

Understanding the Antilogarithm Concept

The antilogarithm (or inverse logarithm) of a number is defined as the inverse operation of the
logarithm of a number. In simple terms, if a logarithm answers the question, "To what power must
the base be raised to get this number?”, the antilogarithm answers the inverse question, "What is
the result when the base is raised to the power of the log value?".

This concept is crucial in statistics and data science, particularly when dealing with data that has
been transformed using a logarithmic scale to normalize distributions or stabilize variance. After
performing statistical modeling on the log-transformed data, the antilog operation is necessary to
return the results to the original, understandable scale.

The Relationship Between Logarithms and Antilogarithms

The relationship between the logarithm and the antilogarithm is fundamental to exponential
mathematics. If you calculate the log of an initial number, applying the antilog function using the
same base will precisely recover the original number, demonstrating their perfect inverse
relationship.

Consider a practical illustration using base 10. Suppose we begin with the initial number 7. If we
calculate the logarithm base 10 of 7, the resulting value is approximately 0.845.

log10(7) = 0.845

To find the antilog (base 10) of the value 0.845, we must raise the base (10) to the power of the log
value (0.845). This exponential calculation effectively reverses the original transformation:

100.845=7

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://www.r-project.org/
https://en.wikipedia.org/wiki/Antilogarithm
https://en.wikipedia.org/wiki/Logarithm
https://scales.arabpsychology.com/?p=105509
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Calculate Antilogarithms in R Using the exp() Function

As clearly demonstrated, using the antilog function allowed us to successfully retrieve the exact
starting number, affirming the utility of this inverse mathematical operation in data handling.

Calculating Antilogarithms in R: Overview of Bases

In R, the method for calculating the antilog depends entirely on the base used for the initial
logarithmic transformation. Standard mathematical bases are 10 (common log), e (the base of the
natural logarithm), or an arbitrary base n. R provides specific functions or syntax for each case.

For any arbitrary base n, the antilog is calculated by raising the base n to the power of the logged
value (using the exponentiation operator *). If the original log was a natural logarithm (base e), R
provides the specialized exp() function, which is cleaner and often computationally optimized
compared to using e”x.

The following table summarizes the corresponding R functions required to calculate the logarithm
and its inverse, the antilogarithm, based on the specific base utilized:

Base Original Number Logarithm Function in R Antilogarithm Function in R
n (Arbitrary) X log(x, n) n"x
e (Natural Log) X log(x) or log(x, base=exp(1)) | exp(X)
10 (Common Log) | X log10(x) 10”x

Using the exp() Function for Natural Antilogarithms

The exp() function in R is specifically designed to calculate the exponential function, where Euler's
number (e = 2.71828) is raised to the power of the argument. Because the natural log (I og() when
no base is specified) uses e as its base, exp() acts as the perfect inverse, making it the standard
function for finding the natural antilogarithm.

When data scientists refer to "finding the antilog" without specifying a base, they typically mean
finding the natural antilogarithm using exp() . This is common because natural logarithms are
frequently used in statistical models like generalized linear models (GLMs). Always ensure that the
base you use for the antilog matches the base of the initial logarithm operation to ensure accurate
back-transformation.

The following examples demonstrate how to calculate the antilog of values in R using different
bases, ranging from the common log (base 10) to the natural log (base €) and arbitrary bases.
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Example 1: Calculating the Antilog of Base 10

This first example illustrates the inverse transformation for a common logarithm (base 10). We start
with the value 7, apply the | og10() function, and then demonstrate how to use R's exponentiation
operator (") to reverse the process and retrieve the original number.

Suppose we calculate the log (base 10) of the value 7. We first store the original value and then
apply the appropriate function:

#define original value
original =7

#take log (base 10) of original value
log_original = log10(original)

#display log (base 10) of original value
log_original

0.845098

To successfully revert to the original value of 7, we take the antilog by utilizing the base 10 raised
to the power of the calculated logarithm, 0.845098, confirming the inverse relationship:

#take the antilog
10*log_original

By performing the antilog transformation using the correct base (10), we were able to precisely
obtain the original value of 7, proving the efficacy of the 10*x method for base 10 logarithms.

Example 2: Calculating the Antilog of a Natural Log

This second scenario focuses on the natural logarithm, which uses Euler's number (e) as the base.
In R, the default | og() function calculates the natural log. To find the antilog, we specifically use
the exp() function.

#define original value
original =7

#take natural log of original value
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log_original = log(original)

#display natural log of original value
log_original

1.94591
To retrieve the initial value of 7, we calculate the antilog by raising the base e to the power of

1.94591. In R, this is efficiently handled using the exp() function, which takes the logged value as
its argument:

#take the antilog
exp(log_original)

The exp() function successfully performed the inverse transformation, returning the original value
of 7. This confirms that exp() is the correct and standard method for obtaining the natural antilog
in R.

Example 3: Calculating the Antilog of Base x (Arbitrary Base)

R allows users to calculate logarithms using any positive arbitrary base, n, by specifying the base
argument in the | og() function (e.g., 1 og(x, base = n)). When reversing this transformation, the
antilog must be calculated by raising that specific base n to the power of the resulting log value.

For this example, let us set the arbitrary base to 5. We calculate the log (base 5) of the value 7
using the two-argument version of the | og() function:

#define original value
original =7

#take log (base 5) of original value
log_original = log(original, 5)

#display log (base 10) of original value
log_original

1.209062

To recover the original value of 7, we must calculate the antilog by raising 5 (the original base) to
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the power of the log value, 1.209062. We use the R exponentiation operator (*) for this operation:

#take the antilog
5*log_original

The result demonstrates that by matching the base of the antilog operation to the base of the initial
logarithm, we successfully returned to the original value of 7. This general approach applies to any
user-defined base n in R.

Summary of R Functions for Exponential Transformations

When dealing with logarithmic and exponential transformations in R, mastery of the correct
functions is key. To summarize, the exponentiation operator () is the general solution for
calculating antilogs of any base n (e.g., n”"x). However, for the common and natural logs,
specialized, highly efficient functions are available.

For natural logs (Base e), always use exp(x) . For common logs (Base 10), it is most concise to
use 107x, although exp(l og(10) * x) is mathematically equivalent. Remember that the
logarithmic base dictates the antilogarithmic base; failure to match them will lead to incorrect data
recovery.

Understanding these inverse relationships is vital for accurate data reporting and interpretation
when working with log-transformed variables in statistical analysis.
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