Review: The Central Limit Theorem and Poincare Inequalities

Louis H. Y. Chen reviewed by Crosby Fish

In his paper, Louis H. Y. Chen is concerned with clarifying the relationship between the Lindeberg condition and the Central Limit Theorem. Specifically he shows that the Lindeberg condition is both necessary and sufficient in the Central Limit Theorem. The condition states that for 
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 independent random variables defined on a probability space [image: image2.png]


, assuming the expected value and variance exists and is finite for each random variable. If we define:
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Then
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Where the integral is a Lebesgue  integral over the set [image: image5.png]— | > es,}



.
In order to prove the necessity and sufficiency of the Lindeberg condition to the CLT, Chen makes use of tools established by Borovkov and Utev, specifically, adapting their results to construct specific inequalities to his own project. He develops a Poincare-type inequality that, when combined with various results from analysis, helps to show that for the domain of random variables that he is studying, the Lindeberg condition holds if and only if the result of the Central Limit Theorem holds.
The Central Limit Theorem is such a highly applicable result that understanding its limitations and conditions is essential, and a diversity of proofs helps contribute to that understanding. 

Sources: http://www.jstor.org/stable/2243902
              Wikipedia articles on the Lindeberg Condition and Lebesgue integration.
