
1. Introduction
Welcome to the series of e-learning modules on Geometric Mean. In this module we are going to cover 

the definition and calculation of geometric mean for the various statistical series, followed by its 

application, advantages and limitations.  

By the end of this session, you will be able to explain: 

• The concept of geometric mean 

• Calculation of geometric mean for statistical series 

• Application of geometric mean 

• Properties of geometric mean 

First, We shall have a look at the definition of a mean. 

Means are mathematical formulations used to characterize the central tendency of a set of numbers. 

Most people are familiar with the "arithmetic mean", which is also commonly called an average. 

Geometric mean has specific utility in the field of science, finance, and statistics. 

Geometric mean is the ‘nth’ root of the product of ‘n’ items of a series. For example if there are two or 

three items in a series then the square root or the cube root of the products of the item in the series is 

taken.

A geometric mean is denoted by the alphabet ‘G’ or as G.M.

Symbolically it is shown as G is equal to nth root of the variables X one into X two into X three and so 

on to X n 

Let us take an example of a series having three items 4, 6 and 9 and find their geometric mean.

In this case the geometric mean G is equal to the cube root of the products of the variable 4,6 and 9 

which is equal to cube root of 216 which is equal to 6

Whenever the number of items in the series are two or three it is easy to take out the roots and calculate 

the geometric mean, but when there are more items in the series then it is excessively difficult finding 

the roots of the items.

To simplify we use the logarithms for calculation. The average of the logarithmic values of a data set, 

converted back to a base 10 number. 

That is the Log of the geometric mean is equal to the Log of the variables X one plus X two plus X 

three plus and on so to plus X n, divided by the number of the data N. 

Or Log of the geometric mean is equal to the sigma of Log X divided by N.

Thus by removing the Log we get that the geometric mean is equal to the Antilog of sigma Log X 

divided by N. 

In statistics we classify the data using various statistical series. Statistical series are classified into –

Individual series, discrete series and continuous series.



2. Calculation of Geometric Mean 
for Individual or Ungrouped Data
We have seen that averages can be calculated differently for various types of series. Similarly the 

geometric mean can be calculated for three different types of series.

In the section that follows we shall discuss the calculation of geometric mean for these three types of 

series.

First we shall look at the computation of geometric mean for individual or ungrouped data. 

An individual or ungrouped data is a data where all the values are shown separately and is called an 

Individual series. 

Suppose an individual series contains n items as X one, X two, X three and so on to X N, then the 

geometric mean G is defined as Geometric mean is equal to 1 by n to the power of the variables. 

Taking logarithm on both sides of the equation, 

We get, Log of  Geometric mean is equal to Log 1 divided by n multiplied by Log of x one plus Log of 

x two plus Log of x three plus so on to Log of x n 

Which is equal to the total value of the logarithm of  X variable divided by n 

Thus the Geometric mean is equal to Antilog of the total value of the logarithm of X variables divided 

by n. 

Here is a look at the steps in the calculation of geometric mean for individual or ungrouped data.

• Take the logarithms of the variable X 

• Obtain the total of the logarithms Sigma of Log X 

• Divide Sigma of log X by N 

• Take the antilog of the value obtained in the previous step 

• This gives the value of the geometric mean

Let us take a few examples to understand the computation of geometric mean in an individual series 

In the first example we are given that the annual rate of growth for a factory for 5 years as 7 percent, 8 

percent, 4 percent, 6 percent and 10 percent respectively. We have to calculate the average rate of 

growth per annum for this period. 

Now, If the growth for the company is 100 in the beginning then in the five years, the growth is given 

as 100 plus 7, 100 plus 8, 100 plus 4, 100 plus 6 and 100 plus 10 respectively;

We create a table where, the first column of the table we take the year and in the second column we 

have taken 100 as the beginning growth and added the percentage increase in the growth, the third 

column is the logarithm value of the variables and the total of the log of the values is equal to 10.14654
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one items and second containing N two items having G one and G two as their respective geometric 

mean. 

Then, the logarithm value is taken on both sides of the equation that is the log of the geometric mean is 

equal to the product of the number of items and the log of the geometric mean divided by the total 

number of items 

To understand the above equation let us take an example

In this example we have two sets N one with 5 items having a geometric mean 20 and N two with 10 

items having a geometric mean 35.28. Find the respective geometric mean.

By applying the formula and substituting the given values that is 

N one as 5, N two as 10, G one is equal to 20 and G two is 35.28, we find the GM of the entire series 

‘N’.

N is equal to the total of N one plus N two.  Substituting the values in the equation and simplifying, we 

get the log of the geometric mean as 1.465 and when we find the geometric mean we get the value as 

29.17 which is the antilog of 1.465.      

Corrected Geometric Mean is used when there is a mistake in the observations while calculating the 

geometric mean. 

We use the following formula to apply the correction: 

The correct geometric mean is equal to the product of the geometric mean of the observation and the 

correct observation divided by the wrong observation to the power of one by N.

Here is an example.

The geometric mean of 10 observations was calculated as 28.6. It was later discovered that one of the 

observations was recorded as 23.4 instead of 32.4. 

We have to apply the correction and re-calculate the correct geometric mean. 

So, we know that n is equal to 10, Calculated GM is 28.6, Correct observation is 32.4 and Wrong 

observation recorded was 23.4 

Substituting the values in the equation we get

Correct Geometric mean is equal to the product of the geometric mean 28.6 and the correct value 32.4 

divided by the wrong observation 23.4 to the power of one by 10.

Taking log on both sides of the equation and calculating we will get the logarithmic value of geometric 

mean as 1.47053 thus the geometric mean is equal to antilog of 1.47053 which is equal to 29.54. 

Properties of geometric mean:

There are two important mathematical properties of geometric mean:

Property 1: The product of the value of the series will remain unchanged when the value of geometric 

mean is substituted for each value.

Property 2: The sum of the deviations of the logarithms of the original observations above or below the 

logarithm of the geometric mean is equal. This also means that the value of the geometric mean is such 

as to balance the ratio deviations of the observations from it.

Here, to illustrate the first property, we shall take an example.

Here we have to find the geometric mean for series 2,4 and 8. 

Using the formula for GM,



GM is equal to cube root of 2 into 4 into 8, Which is equal to cube root of 64 which is 4.

When substituting the mean value in the series we get the same value series. 

That is 4 into 4 into 4 which will be 64.

To illustrate the second property, here is an example.

If   4 by 2 into 4 by 4 is equal to 2 which can also be represented as 8/4. 

This property is useful as it is adapted in calculating average ratios, rates of change and logarithmically 

distributed series.

Here’s a summary of our learning in this session:

 In this session 

• We have understood the concept of geometric mean

• The calculation of geometric mean for various statistical series

• Properties and Application of geometric mean


