
Local Dependence
can we have a CLT with dependent random variables ?
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The Yn
,

Ym are independent if in-m >z . .
.

but doesn't fit ) this mold
.



Def. Let { Xj} jey be a collection of random variables .

The dependency graph for six er is the deep free)
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The degree of a vortex ie V is the number of edges in E adjacent
to i
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The degree deg G of a (finite ) graph is the max degree
of any vortex .



Lemma : Let {Xjhsjey be independent LZ random variables
.

Let IV. E) be the dependency graph of fxjlrev .

Let 5- ¥gXj . Then
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Theorem Let { Xj} joy be 24 random variables

with IECX; f- o .
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The proof is similar ( but a bit more fiddly ) to our proof
of the Wasserstein) Berry - Esseen theorem , using Stein's method .

( see ( Ross
,

83.21 for details )
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New for a less contrived example . . .



Erdos - Renyi Random Graphs
V = { 1,2, . . . , n}

Let pace , is .

Let {Xijl , sign be iid Bern Cp) .
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Some statistics about these random graphs ane easy to compute :
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Harder Problem :
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A fun calculation shews that
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Putting this all together , Stein's method shows that :
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Seeckt .21 for details .

is asymptotically normal .

This is not the optimal result . A more refined asymptotic analysis
shows Wn
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