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VARIANCE

MOMENTS

EMPIRICAL DISTRIBUTIONS



Plan for Today

1. Calculating EX – examples cont.

2. Variance

3. Moments

4. Empirical distributions

5. Intro to random vectors



Expected value – cont 

Calculating EX based on the CDF –

reminder

Examples
◼ geometric distribution

◼ exponential distribution

◼ p-th moments

◼ non-discrete non-continuous RV



Variance

1. Definition

2. Properties

◼ depends on distribution only

◼ exists if single condition on EX2, if limited

◼ simplified calculations:

◼ interpretation



Variance – interpretation



Variance – cont. 

3. Examples:

◼ interpretation

◼ die roll

◼ uniform distribution

4. Properties, theorem:



Variance – cont. (2)

5. Parameters of the normal distribution: 

N(m, 2)

mean

variance



Moments

1. Definitions



Moments: skewness, kurtosis

2. Definitions

3. Example: standard normal distribution



Empirical distributions

1. In reality, we frequently do not know the 

distributions of random variables, and 

work with samples instead.

2.



Empirical distributions – cont.

3.

this is the CDF of the empirical distribution

4.  



Empirical distributions – cont (2)

5.

6.

the mean and the variance of the empirical distribution  



Random vectors

1. A random vector (X1, X2, ..., Xn)

2. The joint distribution of a random vector:

3. Marginal distributions:

such that for

we have  



Random vectors – cont.

4. Example: joint distribution is more than 

the aggregate of marginal distributions.

5. Cumulative distribution function:

6. No simple definitions of quantiles...



Random vectors – types.

7. A discrete RV

8. Components are also discrete, 

marginals obtained by summation

9. A continuous RV




