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What is the formula of geometric mean

The Geometric Mean (GM) is the average value or mean which signifies the central tendency of the set of numbers by finding the product of their values. In mathematics and statistics, measures of central tendencies describe the summary of whole data set values. The most important measures of central tendencies are mean, median, mode, and
range. Among these, the mean of the data set provides the overall idea of the data. The mean defines the average of numbers in the data set. The different types of mean are Arithmetic Mean (AM), Geometric Mean (GM), and Harmonic Mean (HM). In this lesson, let us discuss the definition, formula, properties, and applications of geometric mean and
also the relation between AM, GM, and HM with solved examples in the end. What is Geometric Mean? The Geometric Mean (GM) is the average value or mean which signifies the central tendency of the set of numbers by taking the root of the product of their values. Basically, we multiply the 'n' values altogether and take out the nth root of the
numbers, where n is the total number of values. For example: for a given set of two numbers such as 8 and 1, the geometric mean is equal to √(8×1) = √8 = 2√2. Thus, the geometric mean is also defined as the nth root of the product of n numbers. Note that this is different from the arithmetic mean. In the arithmetic mean, data values are added and
then divided by the total number of values. But in geometric mean, the given data values are multiplied, and then you take the root with the radical index for the final product of data values. For example, if you have two data values, take the square root, or if you have three data values, then take the cube root, or else if you have four data values, then
take the 4th root, and so on. Geometric Mean Formula The Geometric Mean (G.M) of a data set containing n observations is the nth root of the product of the values. Consider, if x₁, x₂, ..., xₙ are the observations, for which we aim to calculate the geometric mean. The formula to calculate the geometric mean is given below: GM = √x₁ · x₂ · ... · xₙ or GM
= (x₁ · x₂ · ... · xₙ)1/n It is also represented as: G.M. = √∏ᵢ₌₁ⁿ xᵢ Taking logarithm on both sides, log GM = log (x₁ · x₂ · ... · xₙ)1/n = (1/n) log (x₁ · x₂ · ... · xₙ) = (1/n) [log x₁ +log x₂ + ... + log xₙ] = (∑ log xᵢ) / n Therefore, geometric mean, GM = Antilog (∑ log xᵢ) / n This is an alternative formula of GM (that represents the same formula as in the image).
Note: For any grouped data, G.M can be calculated using: GM = Antilog (∑ f log xᵢ) / n, where n = f₁ + f₂ + ... + fₙ. Difference Between Arithmetic Mean and Geometric Mean Here is a table representing the difference between arithmetic and geometric mean. Arithmetic Mean Geometric Mean In the arithmetic mean, data values are added and then
divided by the total number of values. The geometric mean can be found by multiplying all the numbers in the given data set and take the nth root for the obtained result. For example, the given data sets are: 10, 15 and 20 Here, the number of data points = 3 Arithmetic mean or mean = (10+15+20)/3 Mean = 45/3 =15 For example, for data set, 4,
10, 16, 24 Here n = 4 Therefore, the G.M = (4 ×10 ×16 × 24)1/4 = 153601/4 G.M = 11.13 Relation Between AM, GM, and HM Before we learn the relation between the AM, GM and HM, we need to know the formulas of all these 3 types of mean. Assume that “a” and “b” are the two number and the number of values = 2, then AM = (a+b)/2 ⇒ 1/AM =
2/(a+b) ……. (I) GM = √(ab) ⇒GM2 = ab ……. (II) HM= 2/[(1/a) + (1/b)] ⇒HM = 2/[(a+b)/ab ⇒ HM = 2ab/(a+b) ….. (III) Now, substitute (I) and (II) in (III), we get HM = GM2 /AM ⇒GM2 = AM × HM Or else, GM = √[ AM × HM] Hence, the relation between AM, GM, and HM is GM2 = AM × HM. Therefore the square of the geometric mean is equal to
the product of the arithmetic mean and the harmonic mean. Let us also see why the G.M for the given data set is always less than the arithmetic mean for the data set. Let A and G be A.M. and G.M. So, A = (a+b)/2 and G=√ab Now let’s subtract the two equations A−G = (a+b)/2 − √ab = (a+b−2√ab)/2 = (√a−√b)2/2 ≥ 0 A−G ≥ 0 This indicates that A
≥ G Application of Geometric Mean Geometric mean has many advantages over arithmetic mean and it is used in many fields. Some of the applications are as follows: It is used in stock indexes because many of the value line indexes which are used by financial departments make use of G.M. To calculate the annual return on the investment portfolio.
The geometric mean is used in finance to find the average growth rates which are also known as the compounded annual growth rate (CAGR). Geometric Mean is also used in biological studies like cell division and bacterial growth rate etc. Tips & Tricks on Geometric Mean: Some of the tips and tricks on G.M are as follows: The G.M for the given data
set is always less than the arithmetic mean for the data set. If each value in the data set is substituted by the G.M, then the product of the values remains unchanged. The ratio of the corresponding observations of the G.M in two series is equal to the ratio of their geometric means. The products of the corresponding items of the G.M in the two series
are equal to the product of their geometric mean. ☛Related Topics: Given below is the list of topics that are closely connected to the Geometric Mean. These topics will also give you a glimpse of how such concepts are covered in Cuemath. Example 1: Find the geometric mean of 1,3,5,7,9 Solution : The GM is given as (x1 × x2 × x3...× xn)1/n = (1 × 3
× 5 × 7 × 9)1/5 = (945)1/5 = 3.936 Answer: Therefore, GM = 3.936 Example 2: Find the geometric mean of the following data. Weight of Table (Kg) Log x 45 1.653 60 1.778 48 1.681 100 2.000 65 1.813 Total 8.925 Solution: Solution: Here n = 5 GM = Antilog (∑ log xᵢ) / n =Antilog 8.925 / 5 =Antilog 1.785 =60.95 Note: Try finding the GM using the
first column of the table and applying the formula (x₁ · x₂ · ... · xₙ)1/ and see whether you get the same answer. Answer: Therefore the GM of the given data is 60.95 Example 3: Find the geometric mean of the following grouped data for the frequency distribution of weights. Weights of Cellphones (g) No of Cellphones (f) 60-80 22 80-100 38 100-120 45
120-140 35 140-160 20 Total 160 Solution: Let us use log table for calculating the log values of "mid x". Weights of Cellphones (g) No of Cellphones (f) Mid x Log x f log x 60-80 22 70 1.845 40.59 80-100 38 90 1.954 74.25 100-120 45 110 2.041 91.85 120-140 35 130 2.114 73.99 140-160 20 150 2.716 43.52 Total 160
324.2 From the given data, n =
160 We know that the G.M for the grouped data is GM = Antilog (∑ f log xᵢ) / n GM = Antilog (324.2 / 160) GM = Antilog (2.02625) GM =106.23 Therefore, the GM =106.23 Answer: Therefore the geometric mean of the given data is 106.23 View More > go to slidego to slidego to slide Breakdown tough concepts through simple visuals. Math will no
longer be a tough subject, especially when you understand the concepts through visualizations. Book a Free Trial Class FAQs on Geometric Mean The geometric mean of n number of data values is the nth root of the product of all the data values. This is a kind of average used like other means (like arithmetic mean). What Is the Difference Between
the Arithmetic Mean and Geometric Mean? The arithmetic mean is defined as the ratio of the sum of given values to the total number of values. Whereas in geometric mean, we multiply the “n” number of values and then take the nth root of the product. What is Geometric Mean in Statistics? Geometric Mean is the value or mean of a set of data points
which is calculated by raising the product of the points to the reciprocal of the number of the data points. What Is the Geometric Mean of 2 and 8? The geometric mean of 2 and 8 can be calculated as Let a = 2 and b = 8 Here, the number of terms, n = 2 If n =2, then the formula for geometric mean = √(ab) Therefore, GM = √(2×8) GM =√16 = 4
Therefore, the geometric mean of 2 and 8 is 4. What Is Geometric Mean Formula? Geometric mean (GM) is the nth root of the product of the elements in a sequence. GM formula for given set {x1, x2, x3, ..., xn} is given by (x1 × x2 × x3 × ... × xn)1/n Why Is Geometric Mean Better Than Arithmetic? The geometric mean differs from the arithmetic
average, or arithmetic mean, in how it is calculated because it takes into account the compounding that occurs from period to period. Because of this, investors usually consider the geometric mean a more accurate measure of returns than the arithmetic mean. Geometric mean involves roots and multiplication, not addition and division. You get
geometric mean by multiplying numbers together and then finding the nth root of the numbers such that the nth root is equal to the amount of numbers you multiplied. Geometric mean is useful in many circumstances, especially problems involving money. The geometric mean is the nth root when you multiply n numbers. For example, if you multiply
three numbers, the geometric mean is the third root of the product of those three numbers. The geometric mean of five numbers is the fifth root of their product. Suppose we said we found the geometric mean using the 11th root of the numbers. That tells you that 11 numbers were multiplied together. To find the geometric mean of four numbers,
what root would we take? The fourth root, of course. Geometric Mean vs Arithmetic Mean You are probably familiar with arithmetic mean, informally called the average of a group of numbers. You get arithmetic mean by arithmetic, or adding the numbers together and then dividing by the amount of numbers you were adding. How to Find the
Geometric Mean We will start with an easy example using only two numbers, 4 and 9. What is the geometric mean of 4 and 9? Multiply 4 × 9. Then find the square root of their product (because you only multiplied two numbers): 4 × 9 = 36 36 = 6 The geometric mean of 4 and 9 is 6. Geometric Mean Formula Let n equal the number of terms we are
multiplying, and let x1, x2, x3 and so on up to xn be the different factors (the various terms). Geometric Mean Theorem This formula tells us to multiply all the terms (radicands) within the radical (the symbol for roots), and then to find the nth root of them where n is how many radicands you have. You can separate whole number radicands with either
an × or a * to show you are multiplying them. Let's first try it with our earlier, easy example, and here the × is the symbol of multiplication: 4 × 92 We can substitute a * for the × to also show multiplication: 4 * 92 Now let's try a quick example with three terms: 3 * 6 * 123 The product of 3 x 6 x 12 = 216. 2163 The cube root (the third root) of 216 is
6. Our geometric mean is 6. Uses for the Geometric Mean Anytime we are trying to calculate average rates of growth where growth is determined by multiplication, not addition, we need the geometric mean. This connects geometric mean to economics, financial transactions between banks and countries, interest rates, and personal finances. Your
growth rate for money you have in bank deposits can be calculated using geometric mean, since your money grows at an advertised rate. You could not calculate this using arithmetic mean. Geometric Mean Examples The best way to become familiar with using the geometric mean is to use it. Use the formula to find the geometric mean of these six
numbers: 2, 3, 5, 3, 10, 8 Here is the formula again: x1 × x2 × x3 ⋯ xn n And here is the formula with our numbers: 2 × 3 × 5 × 3 × 10 × 8 6 The product of the radicands is found easily: (2 × 3) (5 × 3) (10 × 8) = ? 6 × 15 × 80 = ? 90 × 80 = 7,200 Now you must find the sixth root of 7,200: 7,2006 The sixth root of 7,200 = 4.39429035137. Our work
is done! Lesson Summary In this lesson we learned how to define the geometric mean, which is the nth root of a group of n factors, how to find the geometric mean of any group of numbers by multiplying them and then taking the root equal to the total amount of numbers, how to apply the geometric mean to situations where growth rates are
determined by multiplication, not addition, and how to write and use the formula for geometric mean. Next Lesson: Angle Bisector Theorem Instructor: Malcolm M.Malcolm has a Master's Degree in education and holds four teaching certificates. He has been a public school teacher for 27 years, including 15 years as a mathematics teacher.
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