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Definition of Covariance

Covariance measures the relationship between two random variables X and Y .

The formula for covariance is:

Cov(X , Y ) = 1
n

n∑
i=1

(xi − X̄ )(yi − Ȳ )

Expanding the terms:

Cov(X , Y ) = 1
n

n∑
i=1

xiyi − xi Ȳ − X̄yi + X̄ Ȳ
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Simplifying Covariance

Simplify further:

Cov(X , Y ) = 1
n

n∑
i=1

xiyi − Ȳ
n

n∑
i=1

xi − X̄
n

n∑
i=1

yi + X̄ Ȳ
n

n∑
i=1

1

Since
∑n

i=1 1 = n, this becomes:

Cov(X , Y ) = 1
n

n∑
i=1

xiyi − Ȳ X̄ − X̄ Ȳ + X̄ Ȳ
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Final Simplification

Combining terms:

Cov(X , Y ) = 1
n

n∑
i=1

xiyi − X̄ Ȳ

Or equivalently:

Cov(X , Y ) = 1
n

n∑
i=1

xiyi −

(
1
n

n∑
i=1

xi

)(
1
n

n∑
i=1

yi

)
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Interpretation of Covariance

The covariance formula can be interpreted as:

Cov(X , Y ) = (Mean of the product of values of X and Y ) − (Product of means of X and Y ) .

This simplified formula helps:

Ease computation.
Provide insights into the relationship between X and Y .
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Reach PostNetwork Academy

Website
PostNetwork Academy | www.postnetwork.co

YouTube Channel
www.youtube.com/@postnetworkacademy

Facebook Page
www.facebook.com/postnetworkacademy

LinkedIn Page
www.linkedin.com/company/postnetworkacademy
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Thank You!
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