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Introduction to the Antilogarithm

The concept of the antilogarithm, often abbreviated as antilog, is fundamental in mathematics and
crucial for data analysis, especially when dealing with logarithmic scales. Simply put, the antilog is
the inverse operation of the logarithm. While a logarithm compresses large ranges of data into
manageable scales, the antilog reverses this process, returning the original value.

Understanding the antilog is essential in fields ranging from chemistry (pH calculations) to finance
and statistics. When data transformation involves taking the log of values--a common practice to
normalize skewed distributions--you must apply the antilog to revert the results back to their
original units for meaningful interpretation.

Understanding the Inverse Relationship (Log and Antilog)

The relationship between logarithms and antilogarithms is one of perfect mathematical inversion. If
you start with a number, take its logarithm, and then take the antilogarithm of that result, you will
invariably return to the starting number. This property makes the antilog function indispensable for
undoing logarithmic transformations performed during data processing.

Consider a simple example based on the common logarithm (Base 10). If we begin with the
number 7 and calculate its logarithm:

log10(7) = 0.845

To find the antilog of 0.845, we must raise the base (10) to the power of that result. The calculation
effectively reverses the previous operation, allowing us to retrieve the original number:

100.845=7

This process confirms that the antilog acts as the necessary mathematical tool to restore the initial
value after a logarithmic calculation has been performed.

Mathematical Foundations of the Antilog

In mathematical terms, the antilogarithm of a number (y) to a base (b) is simply the base raised to
the power of that number (b?). The base determines the specific type of logarithmic operation
involved. The three most common bases used in mathematical and statistical analysis are 10 (the
common log), e (the natural logarithm), and an arbitrary base x.

When working in a spreadsheet program like Microsoft Excel, the calculation of the antilog is

performed using exponentiation formulas. For instance, the antilog (base 10) calculation uses the
expression 107y, while the antilog for the natural logarithm (base e) uses the built-in function
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EXP(y) , which is equivalent to e”y.

It is crucial to correctly identify the original logarithmic base used for the transformation. Using the
wrong base for the antilog calculation will yield an incorrect original value, potentially skewing
subsequent data interpretation.

Comprehensive Guide to Antilog Formulas in Excel

Excel simplifies the process of finding the antilog by allowing direct implementation of the
exponentiation rules. The following table provides a quick reference for calculating both the
logarithm and its corresponding antilogarithm in Excel, depending on the base used for the initial

calculation.
Base Number Log Formulain Excel Antilog Formula in Excel
X y =LOG(y, X) =x"y
e y =LN(y) =EXP(y)
10 Y =LOG10(y) =10y

Note that in the formulas above, 'y' represents the original number (for the log calculation) or the
logarithmically transformed value (for the antilog calculation), and 'x' represents the base of the
logarithm when it is not 10 or e. Mastering these formulas is key to accurately reversing data
transformations in complex spreadsheets.

Example 1. Calculating the Antilog of Base 10

The logarithm with Base 10 is perhaps the most frequently encountered type of logarithm, often
referred to as the common log. When data has been transformed using the Excel function
=LOGL0(), the antilog must be calculated using the corresponding exponentiation of 10.

Suppose we have a list of initial values in Column A. The following screenshot illustrates the
results after calculating the log base 10 for these values, populating Column B with the results:
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A B C D E F

1 |Number logl0(Number)
2 I 7|=LOGlO(A2)|

3 4 0.602
4 13 1.114
5 67 1.826
6 40 1.602
7 34 1.531
8 12 1.079
9 10 1.000
10

11

12

13

14

15

16

17

To reverse this operation and obtain the antilog of the values in Column B, we apply the formula
=10”val ue in Column C. If the logarithmic value is in cell B2, the antilog formula would be =10"B2.
We then drag this formula down the column to calculate the antilog for all entries.
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A B C D E F

1 Number logl0(Number) Antilog of Value in B Column
2 | 7| 0.845|=10782)]

3 4 0.602 4
4 13 1.114 13
5 67 1.826 67
6 40 1.602 40
7 34 1.531 34
8 12 1.079 12
9 10 1.000 10
10

11

12

13

14

15

16

17

18

19

As demonstrated in the final column, applying the antilogarithm successfully restores the original
data values, proving the accuracy of using =107y to reverse a Base 10 logarithmic transformation.

Example 2: Working with the Natural Logarithm (Base €)

The natural logarithm uses the mathematical constant e (approximately 2.71828) as its base. In
Excel, the natural log is calculated using the function =LN() . To find the antilog of a natural
logarithm, we must raise e to the power of the logarithmic value. Excel provides a dedicated
function for this: =EXP() .

If a data set has been transformed using =LN() , the results in Column B would resemble the

values shown below:

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Natural_logarithm
https://scales.arabpsychology.com/?p=105510
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Easily Calculate Antilog Values in Excel

A B C D

1 Number Natural Log(Number)
2 [ 7|=LN(A2)\

3 4 1.386
4 13 2.565
5 67 4.205
6 40 3.689
7 34 3.526
8 12 2.485
9 10 2.303
10

11

12

13

14

15

16

To obtain the antilog for these values in Column B, we must employ the exponentiation function
=EXP(val ue) in Column C. For example, if the value is in cell B2, the formula is =EXP(B2) . This

calculation raises the constant e to the power of the value in B2.
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A B C D E

1 Number Natural Log(Number) Antilog of Value in B Column
2 | 7 1.946|=EXP(BZ)\

3 4 1.386 4
4 13 2.565 13
5 67 4.205 67
6 40 3.689 40
7 34 3.526 34
8 12 2.485 12
9 10 2.303 10
10

11

12

13

14

15

16

17

18

19

The results in Column C verify that the =EXP() function correctly calculates the antilog of the
natural log, successfully retrieving the original figures. This method is critical when modeling
continuous growth or decay processes frequently encountered in scientific disciplines.

Example 3: Finding the Antilog for Arbitrary Bases (Base x)

While Base 10 and Base e are the most common, sometimes a different, arbitrary base is required
for specific statistical or mathematical models. In Excel, the logarithm for any base x is calculated
using the syntax =LOG( nunber, base). To find the antilog in this scenario, we simply raise the
specific base x to the power of the logged value (y), using the formula =x"y.

For instance, let us consider a scenario where the logarithm Base 7 is used. The following visual
shows the result of calculating the log base 7 of a list of values:
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A B
1 Number Logz(Number)
2 [ 7|=L0G(A2, 7)
3 4 0.712
4 13 1.318
5 67 2.161
6 40 1.896
7 34 1.812
8 12 1.277
9 10 1.183
10
11
12
13
14
15
16
17
18
19
20

To reverse the effect of the log base 7 transformation applied to the original numbers, we must use
the base value (7) as the exponentiation base. Therefore, to obtain the antilog of the values in
Column B, we use the formula =7~val ue in Column C. If the logarithmic result is in cell B2, the

formula is =7~B2.
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A B C

1 Number Log;(Number) Antilog of Value in B Column
2 | 7| 1.000|=7ABz\

3 4 0.712 4
4 13 1.318 13
5 67 2.161 67
6 40 1.896 40
7 34 1.812 34
8 12 1.277 12
9 10 1.183 10
10

11

12

13

14

15

16

17

18

19

By applying this custom exponentiation formula, we accurately calculated the antilog for the

arbitrary base (7), confirming that all original values were successfully restored. This demonstrates

the flexibility of Excel in handling logarithmic transformations across various bases.
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