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Probability Theory - Part 31

Assumplions of the central limit theorem: (Xk)kelN ii.d. with Var(X1><0<>.

Part 28

C Var(X,)
—> X, = 13% satissies E(X,) = E(X,), var(X,) = Y2
h n ) n h
k=4
Example:
@@\ urn model without replacement = hypergeometric distribution
@@@ \ (part 6)
Xk Picks 3 balls and counts humbers of @
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1 urn =c(0,0,1,1,1) “ R -+ 7} Global Environment ~
2 sum(sample(urn,3,replace=FALSE)) #simulates one Xk p—
3 n 2000
4 n = 2000 outcomes num [1:2000] 1.8 1.79 1.81 1.79 1. n
5 sum(replicate(n,sum(sample(urn,3,replace=FALSE))))/n . num [1:5] 00111 ) >_< 1 z X
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9 hist(outcomes, breaks = 50) : - : =
7:6 (Top Level) = R Script =

Histogram of outcomes

Console Terminal Jobs ™

R R363 .~/

What is the distribution?

> O
> sum(replicate(n,sum(sample(urn,3,replace=FALSE))))/n % = ‘/
[1] 1.7835 =) . . .

§ Q close to normal distribution!
>m = 2000

0

> outcomes = replicate(m, sum(replicate(n,sum(sample(urn,3,rep

lace=FALSE))))/n) 1.76 1.80 1.84 = Var (X
Var( X,,) = TD

> hist(outcomes, breaks = 50) outcomes

>

Standardize the random variable: /u-.: IE(XJ , =o Var(X1)

(1) exPectation should be zero: Xh—//\

h

(2) variance should be one: (Xh_/“)/(ﬂ)

Central limit theorem:  For ()(k)keIN Lid. with Var(X,)<oo, define:
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Then the cdf of Yv, converges to the cdf of Normal(0,1")
N —> oo
[P(Yh < X) _—> @(x) for every XG‘_R
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