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The Empirical Rule, also known as the 68-95-99.7 rule, is a statistical concept that helps to analyze
a set of data by identifying the percentage of values that fall within a certain range of the mean. In
Excel, this rule can be applied by using the built-in functions such as AVERAGE, STDEV, and
COUNTIF to calculate the mean, standard deviation, and total count of the data set. These values
can then be used to determine the percentage of data points that fall within one, two, or three
standard deviations from the mean, which corresponds to approximately 68%, 95%, and 99.7% of
the data, respectively. This allows for a quick and efficient way to assess the distribution of the
data and identify any potential outliers. By utilizing the Empirical Rule in Excel, one can gain
valuable insights into the behavior of a data set and make informed decisions based on the results.

Apply the Empirical Rule in Excel

The Empirical Rule, sometimes called the 68-95-99.7
rule, states that for a given dataset with a normal
distribution:

68% of data values fall within one standard deviation of
the mean.95% of data values fall within two standard
deviations of the mean.99.7% of data values fall within
three standard deviations of the mean.

In this tutorial, we explain how to apply the Empirical
Rule in Excel to a given dataset.

Applying the Empirical Rule in Excel

Suppose we have a normally-distributed dataset with a
mean of 7 and a standard deviation of 2.2. The following
screenshot shows how to apply the Empirical Rule to
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this dataset in Excel to find which values 68% of the
data falls between, which values 95% of the data falls
between, and which values 99.7% of the data falls

between:
A B i D E F G
1 . N
2 | mean 7
3 standard deviation 2.2
i
5 |
6 | 68% of data falls between: 4.8 9.2 =5C52 - 5053 =552 + 5C53
7 | 95% of data falls between: 2.6 11.4 =552 - 2*5053  =5C52 + 2*5C53
8 | 99.7% of data falls between: 0.4 13.6 =5C52 - 35053 =SCS2 +3%5053
9 !
10 |
11
12
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From this output, we can see:

68% of the data falls between 4.8 and 9.295% of the data
falls between 2.6 and 11.499.7% of the data falls
between 0.4 and 13.6

The cells in columns F and G show the formulas that

were used to find these values.
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To apply the Empirical Rule to a different dataset, we
simply need to change the mean and standard deviation
In cells C2 and C3. For example, here is how to apply
the Empirical Rule to a dataset with a mean of 40 and a
standard deviation of 3.75:

_ A B & D E y E - G
1
2 mean 40
3 standard deviation 3.75
2
5 |
6 | 68% of data falls between: 36.25 43,75 =5C52 - 5053 =SCS52 + 5C83
7| 95% of data falls between: 32.5 47.5 =5C52 - 2¥5053  =5052 +2%5053
8 | 99.7% of data falls between: 28.75 51.25 =5C52 - 3¥5CS3  =5C52 +3%5053
g {
10 |

13|
14|
15 |
16 |
17 |
18
19 |

From this output, we can see:

68% of the data falls between 36.25 and 43.7595% of the
data falls between 32.5 and 47.599.7% of the data falls
between 28.75 and 51.25

And here is one more example of how to apply the
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Empirical Rule to a dataset with a mean of 100 and a

standard deviation of 5:

| A B i D E F G
2 mean 100
3 | standard deviation 5
4 !
5 !
6 | 62% of data falls between: 95 105 =552 - SC53 =552 + SC53
7 | 95% of data falls between: 90 110 =SC52 - 2¥50S3  =5C52 + 2%50C53
8 | 99.7% of data falls between: 85 115 =552 - 3¥5C53  =SC52 + 3*5C53
9 !
10|
11 _
12 :
13 |
14|
15
16 |
17
18
10]

From this output, we can see:

68% of the data falls between 95 and 10595% of the data
falls between 90 and 11099.7% of the data falls between
85 and 115

Finding What Percentage of Data Falls Between Certain Values

Another question you might have is: What percentage
of data falls between certain values?
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For example, suppose you have a normally-distributed
dataset with a mean of 100, a standard deviation of 5,
and you want to know what percentage of the data falls
between the values 99 and 105.

In Excel, we can easily answer this question by using
the function = NORM.DIST(), which takes the following
arguments:

NORM.DIST(x, mean, standard_dev, cumulative)
where:

X is the value we're interested inmean is the mean of the
distributionstandard _dev is the standard deviation of
the distributioncumulative takes a value of "TRUE"
(returns the CDF) or "FALSE" (returns the PDF) - we'll
use "TRUE" to get the value of the cumulative
distribution function.

The following screenshot shows how to use the
NORM.DIST() function to find the percentage of the data
that falls between the values 99 and 105 for a
distribution that has a mean of 100 and a standard
deviation of 5:
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A B C D E F G
2 |

3

4|

5 | ~NORM.DIST(105, 100, 5, TRUE) - NORM.DIST(99, 100, 5, TRUE)
6 | 42.1%

? !

5

2

10|

12 |

13 |

We see that 42.1% of the data falls between the values
105 and 99 for this distribution.

Helpful Tools:

Empirical Rule Calculator

Empirical Rule (Practice Problems)
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