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Empirical Distribution

Let X1, X5,...,X, bei.i.d. random variables. The “empirical
distribution” based on these is the discrete distribution with
probability mass function given by
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Sample Mean
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Let X1, X5,...,X, bei.i.d. random \&\ The “sample mean”

of these is
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Sample Proportion

Let X1, X5,...,X, be an i.i.d. sample of random variables with the
same distribution as a random variable X, and suppose that we are
interested in the value p = P(X € A) for an event A. Let

#{X; € A}

n

Then, E(p) = P(X € A) and Var(p) — 0 as n — oo.
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Weak Law of Large Numbers

Pk & abawe

Let X1, Xa,... be a sequence of i.i.d. random variables. Assume
that X1 has finite mean p and finite variance 0. Then for any
e>0

lim P(| X, — p|>¢€) =0, (1)
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Strong Law of Large Numbers
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Let Xi, Xz, ... be a sequence of i.i.d. random variables. Assume
that Xj has finite mean p and E | Xj |< o0
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Law of Large Numbers

runningmean = function (x,N){

y = sample(x,N, replace=TRUE)

¢ = cumsum(y)
c/n
}

>
+
+
+ n=1:N
+
+
> u = runningmean(c(0,1), 1000)



Law of Large Numbers

> x=1:1000; plot(u~x, type="1");
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Law of Large Numbers

> x=1:1000; plot(u™x, type="1");
> replicate(10, lines(runningmean(c(0,1), 1000)“x, type="1", col=rgb(runif(3),runif(3),runif(3))))




Law of Large Numbers

Mkt
o | 'N'M\, , 2
° WW%%M w
'\‘”‘ MR o <]

LI B R B N
0 20 40 60 80

[ 4000 8000

x X X






