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How can | calculate a cumulative average in Python?

Calculating a cumulative average in Python involves finding the average of a set of data points as
they accumulate over time. This can be achieved by first determining the total sum of all the data
points and then dividing it by the number of points. As new data points are added, the sum is
updated and the average is recalculated. This process continues until all the data points have been
included, giving a cumulative average that reflects the overall trend of the data. This method can
be implemented using built-in functions or by creating a custom function in Python.

Calculate a Cumulative Average in Python

A cumulative average tells us the average of a series of
values up to a certain point.

You can use the following syntax to calculate the
cumulative average of values in a column of a pandas
DataFrame:

df.expanding().mean()

The following example shows how to use this syntax in
practice.

Example: Calculate Cumulative Average in Python

Suppose we have the following pandas DataFrame that
shows the total sales made by some store during 16
consecutive days:

import pandas as pd
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import numpy as np

#create DataFrame
df = pd.DataFrame({'day": ,
'sales’: })

#view first five rows of DataFrame
df.head()

day sales
013
126
230
342
454

We can use the following syntax to calculate the
cumulative average of the sales column:

#calculate average of 'sales' column
df.expanding().mean()

0 3.000000
1 4.500000
2 3.000000
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3 2.750000
4 3.000000
5 2.666667
6 2.285714
7 2.125000
8 2.333333
9 2.800000
10 2.818182
11 2.833333
12 3.230769
13 3.214286
14 3.333333
15 3.437500
Name: sales, dtype: float64

We would interpret the cumulative average values as:

The cumulative average of the first sales value is 3.The
cumulative average of the first two sales values is
4.5.The cumulative average of the first three sales
values is 3.The cumulative average of the first four
sales values is 2.75.

And so on.
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Note that you can also use the following code to add
the cumulative average sales values as a new column in
the DataFrame:

#add cumulative average sales as new column
df = df.expanding().mean()

#view updated DataFrame
df

day sales cum_avg_sales
0 1 3 3.000000
12 6 4.500000

2 3 0 3.000000
342 2.750000
45 4 3.000000
561 2.666667
6702.285714
781 2.125000
894 2.333333

9 10 7 2.800000
10 11 3 2.818182
11 12 3 2.833333
12 13 8 3.230769
13 14 3 3.214286
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14 15 5 3.333333
1516 5 3.437500

The cum_avg _sales column shows the cumulative
average of the values in the "sales" column.

Additional Resources

The following tutorials explain how to calculate other

common metrics in Python:
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