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Let X7, X5, ..., X, be i.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

'_>_C\ ({7 Con%is(\’ef\,\’ CS’\’)\rﬂA‘Jﬁ‘L A\ JU\' i Va \/ﬂ(c—f) _ =

0o n—> .

Let X1, X5, ..., X, bei.i.d. random variables. The “sample mean" of these is

X + X+ X,
X:1+2++,
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Sample Variance
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Let X1, X5, ..., X, bei.i.d. random variables. The “sample variance” of these is

(X1 — X2+ (Xo — X)? + -+ + (X, — X)?
n—1 '

S? =

Result: S? is an unbiased estimator of o2, i.e.

E[S?] = o>
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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
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#{X, c A}
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p=
n

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

Let X1, Xo, ... be a sequence of i.i.d. random variables. Assume that X; has finite mean p and finite variance 0. Then for

any € >0

lim P(| X, —p|>€) =0,
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Strong Law of Large Numbers

Let X1, X, ... be a sequence of i.i.d. random variables. Assume that Xj has finite mean p and E | Xj |< oo
Xt X+ 4+ X,
A=4 lim — :
n—o0 n
then
P(A) =1



Law of Large Numbers
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> runningmean = function (x,N){ SQMP\‘\”ﬁ N Po\?\'b
+ y = sample(x,N, replace=TRUE) CAQ(VA -{co\ﬁ(&ﬂ%kJr
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> u = runningmean(c(0,1), 1000)
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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"); — ‘
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> replicate(10, lines(runningmean(c(0,1), 1000)~x, type="1", col=rgb(runif(3),runif(3),runif(3)))) - Xﬂ +
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Law of Large Numbers
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