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What is the difference between VAR.P and VAR.S in Excel?

VAR.P and VAR.S are two statistical functions in Excel used to calculate the variation or volatility
of a data set. The main difference between the two is that VAR.P assumes the data set represents
the entire population, while VAR.S assumes the data set is a sample of the population. This means
that VAR.P uses the entire data set to calculate the variation, while VAR.S uses a smaller portion
of the data set. As a result, VAR.P is used when the entire population is available, while VAR.S is
used when only a sample of the population is available. Additionally, VAR.P is considered a more
accurate measure of variation, while VAR.S is an estimate with a higher margin of error.

VAR.P vs. VAR.S in Excel: What's the Difference?

There are three different functions you can use to
calculate variance in Excel:

1. VAR.P: This function calculates the population
variance. Use this function when the range of values
represents the entire population.

This function uses the following formula:
Population variance = Z(xi - u)2 /N
where:

>:. A greek symbol that means "sum"xi: The ith value in
the datasetu: The population meanN: The total number
of observations

2. VAR.S: This function calculates the sample variance.
Use this function when the range of values represents a
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sample of values, rather than an entire population.
This function uses the following formula:

Sample variance = Z(xi - X)2 / (n-1)

where:

>:. A greek symbol that means "sum"xi: The ith value in
the datasetx: The sample meanN: The total number of
observations

3. VAR: This function calculates the sample variance as
well. It will return the exact same value as the VAR.S
function.

Technical Note;:

Since the formula for the population variance divides by
N instead of n-1, the population variance will always be
smaller than the sample variance.

The reason the population variance will be smaller is
because if we know every value in the population, then
we know the exact variance.
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However, when we only have a sample of the population
then we have more uncertainty around the exact
variance of the overall population, so our estimate for
the variance needs to be larger.

The following example shows how to use these
functions in practice.

Example: VAR.P vs. VAR.S in Excel

Suppose we have the following dataset in Excel:

A ‘ B ‘ C ‘ D ‘ E . F ‘ G

1 | Dataset
2 | 3
3 | 5
4 5
5 6
6 | 6
7| 7
8 | 8
9 | 10
10 | 12
11 | 12
12 | 13
13 | 14
14 | 15
15 | 19
16 | 22
17 | 24
18 | 27
19 | 27
20 | 28
21 | 29
22 |

23 |

24
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A ‘ B | C | D ‘ E ‘ F
1 | Dataset Formula
2 3 VAR.P 73.14 =VAR.P(A2:A21)
3 | 5 VAR.S 76.99 =VAR.S(A2:A21)
4 5 VAR 76.99 =VAR(A2:A21)
5 | 6
6 | 6
7 7
8 8
9 | 10
10 12
1 12
12 13
13 14
14 15
15 | 19
16 22
17 | 24
18 27
19 27
20 28
21 29
22
23
24

The sample variance turns out to be 76.99 and the
population variance turns out to be 73.14.

As mentioned earlier, the population variance will
always be smaller than the sample variance.

When to Use VAR.P vs. VAR.S

In most cases, we're unable to collect data for an entire
population so we instead collect data for just a of the
population.
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Thus, we almost always use VAR.S to calculate the
variance of a dataset because our dataset typically
represents a sample.

Note that VAR and VAR.S return the exact same values,
SO we can use either function to calculate the sample
variance of a given dataset.
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