
Mathematics for AI
Lecture 23

Statistical Measures: mean, median, mode
variance, standard deviation, covariance matrix



How to represent a random variable with a 
single number? mean, median, and mode.



How to represent a random variable with a 
single number? mean, median, and mode.



MAD, Variance, and standard deviation



MAD, Variance, and standard deviation



Summerize a distribution with mean and std



Expectation



Mean, Variance, and MAD as expectations



Expectation is a linear operator



Example: alternative formulation for 
variance



What about 2D and ND random vectors?



Mean of an 2D distribution



Mean of an 2D distribution is equal to the 
vector of means of each variable



Variance for 2D distributions

2



Covariance



The Covariance Matrix



The Covariance Matrix



N-dimensional random vectors



mean, variance, and covariance of N-D random vectors



The Covariance matrix of N-D random vectors



Properties of the Covariance matrix



Positive Definiteness


