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LAWS OF LARGE NUMBERS – APPLICATIONS.

CENTRAL LIMIT THEOREM



Plan for Today

 Laws of Large Numbers – examples of 

applications

 Central Limit Theorem

◼ de Moivre-Laplace Theorem



Weak Laws of Large Numbers – reminder

1. Weak Law of Large Numbers for the 

Bernoulli Scheme



Weak Laws of Large Numbers – cont. –

reminder

2. Weak Law of Large Numbers for 

uncorrelated random variables



Strong Laws of Large Numbers – reminder 

1. Strong Law of Large Numbers for the 

Bernoulli Scheme



Strong Laws of Large Numbers – reminder  

cont. 

2. Kolmogorov’s Strong Law of Large 

Numbers



Applications of the SLLN:

1. Convergence of the sample mean

2. Convergence of the sample variance



Applications of the SLLN – cont. 

3. Convergence of sample distributions: for

we have

4. Convergence of sample CDFs: for

we have 



Applications of SLLN – cont. (2)

5. Glivenko–Cantelli Theorem

6. Other examples

◼ embarassing question



Central Limit Theorem

1. Classical version:

also:



De Moivre-Laplace Theorem

2. Theorem:

each inequality (both in the CLT and in dML) may 

be changed to strict without consequences



Central Limit Theorem

3. Examples

◼ boys and girls

◼ how many students should be accepted?

◼ aggregate errors

◼ confidence intervals




