How To Calculate Standard Deviation From Variance

In the world of statistics, two very important terms often come together variance and standard deviation. Both help us understand how spread out or close the numbers in a dataset are.
If you want to know how much your data varies from the average, you need to understand what standard deviation is and how it is calculated from variance. This article will give you complete, simple, and clear information about how to find standard deviation from variance step by step.

What Is Standard Deviation?
Standard deviation is a statistical measure that shows how much the numbers in a dataset differ from the mean (average). It tells us how consistent or scattered the data is.
· A low standard deviation means most numbers are close to the average.
· A high standard deviation means the numbers are more spread out.
For example, if the test scores of students are 80, 82, and 83, the scores are close together — showing a small standard deviation. But if the scores are 50, 70, and 100, they are widely spread — showing a large standard deviation.
So, in simple terms, standard deviation tells us how much variation or difference exists in the data.

What Is Variance?
Before you calculate standard deviation, you must understand variance.
Variance measures the average squared distance of each number from the mean. It shows how much the data spreads out, but its value is in square units.
That means if your data is in centimeters, the variance will be in square centimeters (cm²). Because of this, we take the square root of variance to get the standard deviation which brings it back to the same units as the data.
This connection between variance and standard deviation makes them both essential for understanding data spread and consistency.

Variance and Standard Deviation Formula
To understand how to find variance and standard deviation, you must know the formulas used in both population and sample data.
1. Population Variance Formula:
σ2=N∑(xi​−μ)2​
Where:
· σ2 = population variance
· xi​ = each data point
· μ = mean of the data
· N = total number of data points
2. Sample Variance Formula:
s2=n−1∑(xi​−xˉ)2​
Where:
· s2 = sample variance
· xˉ = sample mean
· n = sample size
3. Standard Deviation Formula:
Once you have variance, finding standard deviation is simple:
σ=σ2​ors=s2​
That means, to calculate standard deviation from variance, just take the square root of the variance.

Understanding the Variance Symbol
The variance symbol is written as σ2 for a population and s2 for a sample.
When you take the square root of variance:
· σ becomes population standard deviation.
· s becomes sample standard deviation.
So, variance and standard deviation are closely related one is simply the square of the other.

How to Calculate Standard Deviation from Variance (Step by Step)
Let’s take a simple example to understand the calculation clearly.
Suppose we have the ages of five students: 
12, 15, 18, 20, and 25
Step 1: Find the Mean
Mean=512+15+18+20+25​=18
Step 2: Subtract the Mean from Each Value
	Data (x)
	x - Mean
	(x - Mean)²

	12
	-6
	36

	15
	-3
	9

	18
	0
	0

	20
	2
	4

	25
	7
	49


Step 3: Find Variance
Variance=536+9+0+4+49​=598​=19.6
So, variance = 19.6
Step 4: Find Standard Deviation
Standard Deviation=19.6​=4.43

Answer:
Variance = 19.6
Standard Deviation = 4.43
This example shows that the standard deviation is always the square root of variance.

Shortcut Method: Calculate Standard Deviation from Variance
If the variance is already known, the process is simple:
Standard Deviation=Variance​
Example:
If variance = 16,
then standard deviation = √16 = 4.
This is the easiest way to find standard deviation from variance quickly.

Why Do We Take the Square Root of Variance?
The reason is simple variance is expressed in squared units, which can be confusing. Taking the square root converts it back to the same units as the data, making it easier to understand and compare.
For example:
If height is measured in meters, variance will be in square meters (m²). Taking the square root gives standard deviation in meters (m).

Common Mistakes When Finding Variance and Standard Deviation
1. Forgetting to Square the Differences:
Always square the differences before adding them.
2. Using Wrong Denominators:
· Use N for population data.
· Use n – 1 for sample data.
3. Mixing Up Variance and Standard Deviation:
Remember, variance is squared; standard deviation is its square root.
4. Ignoring the Mean:
Never skip the step of finding the mean; it’s the base for all further calculations.

Real-Life Use of Variance and Standard Deviation
In real life, variance and standard deviation are used in many fields:
· Finance: To measure risk or how much a stock’s price fluctuates.
· Education: To compare how consistent students’ marks are.
· Quality Control: To check if products are made within the same quality range.
· Weather Forecasting: To study how much temperature changes over time.
These measures are everywhere they help people make better decisions based on data stability or variation.

Summary Table
	Concept
	Formula
	Symbol
	Units
	Description

	Variance
	σ2=N∑(x−μ)2​
	σ2 or s2
	Squared units
	Measures data spread

	Standard Deviation
	σ=σ2​
	σ or s
	Same as data units
	Average distance from mean




Understanding variance and standard deviation helps you see how data behaves. Variance tells you how far the values are from the mean, while standard deviation gives a clearer picture in real units.
The relationship is beautifully simple:
Standard Deviation=Variance​
Now that you know how to calculate standard deviation from variance, you can easily analyze data whether it’s for a class project, business report, or scientific research.
[bookmark: _GoBack]Both variance and standard deviation play a key role in understanding the consistency and reliability of any dataset making them essential tools in statistics.

