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Two r.v.. X and Y are independent if any couple of events A (related to X) and B

(related to Y) are independent. This leads to:

Also, it can be proved that if X and Y are independent, then:

Independency
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Independency

Example: Given the joint p.d.f. below, check if X and Y are independent
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• The expectation of a function of  multiple random variables is

• If the r.v. are independent, then

Expectation of a function of multiple random 
variables
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• The joint moment is defined as

• Moment m11 is especially interesting and it is called the correlation of 
X and Y

• Two r.v. are uncorrelated if 

• Two r.v. are orthogonal if

Moment about the origin of two random 
variables
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Note that is X and Y are independent this 
means that they are always uncorrelated

However, the opposite does not have to be 
necessarily true

Note that is X and Y are independent this 
means that they are always uncorrelated

However, the opposite does not have to be 
necessarily true
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• The joint central moment is defined as

• Note that the joint central moment can be used to obtain the variance

• Moment m11 is especially important, and it is called the covariance of X 
and Y

• The covariance is related to the correlation and the means of X and Y:

Central moments of two random variables
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• The covariance is also related with the concepts of correlation and 
orthogonality

• If  two r.v.. X and Y are uncorrelated then

• If two r.v. are orthogonal and the mean of any of the two is zero

• The correlation coefficient of X and Y is defined as

and it is equal to 0 when X and Y are uncorrelated

Covariance, correlation and orthogonality
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Orthogonal + E[X]=0 or E[Y]=0

Implies X and Y are uncorrelated
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Implies X and Y are uncorrelated
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Variance and correlation

The variance of the sum of several uncorrelated r.v. is the 
sum of the variances of each r.v. 
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What if they are 
independent?

What if they are 
independent?

CLASES PARTICULARES, TUTORÍAS TÉCNICAS ONLINE
LLAMA O ENVÍA WHATSAPP: 689 45 44 70

- - -
ONLINE PRIVATE LESSONS FOR SCIENCE STUDENTS
CALL OR WHATSAPP:689 45 44 70

www.cartagena99.com no se hace responsable de la información contenida en el presente documento en virtud al
Artículo 17.1 de la Ley de Servicios de la Sociedad de la Información y de Comercio Electrónico, de 11 de julio de 2002.
Si la información contenida en el documento es ilícita o lesiona bienes o derechos de un tercero háganoslo saber y será retirada.


