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Weak law of large numbers

X:5 are .d = E(xD= EZx,L/a
/

—~ Theorem 1.

Consider

@ A sequen

o Set

o Write E[X/] = p

Then for any £ > 0 we have

{X;; i > 1} of i.i.d random variables
ﬂ empirical mean

X, = ZX
i=1

Yn e /M
N

lim P

lim (]X p| > 5)
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Cor  loying  example

Xi= A (head , vth lon )
Then X: o (%)

X:'s ted  win ommn dob (%)
we get ol n brge

Xy = Z_yijc ~ 0.5 (LLw)
T{ n= 2300, wve gl
2 X ~ 3D x 0.5 1500
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DeMoivre-Laplace theorem (repeated)

~ Theorem 2.

Let
en>1pe(0,1)

e X, ~ Bin(n, p) X, :_Zn'yc _
@ac<hb )

Then //’

lim P <a < M
e (np(1 = p))"”

wve hawe fo
cha nye Hte Vaﬂh.b@

)C,’_%’)(—"_-: ﬂ
n

< b) — o(b) — &(a)
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Another way to write De Moivre's theorem

~ Theorem 3.

Consider
e A sequence {Yj; i > 1} of indep. B(p) random variables
e We have E[Y;] = p and Var(Y;) = p(1 — p) = o2

@ Set .
)_/n:_z)/i
niz

Then for any £ > 0 we have

nIer;oP<a<ﬁ<V"_p> <b) — ®(b) — (a)

o
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Central limit theorem

~ Theorem 4. \

Consider

@ A sequence {Xj; i > 1} of i.i.d random variables
e Write E[X;] = i and Var(X;) = o2
@ Set

)_<n = 1Z:)(,
=

Then for any £ > 0 we have

lim P <a < ﬁ(X”_“> < b) = d(b) — d(a)

o
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)

nt: We hwe xen Xo 2p

Now we have

_ /7ﬁm U/ZO/[)
W Xe-pt ~ 2
g
Xn M ﬁ



Problem 8.5 (1)

Situation: We have

o Fifty numbers rounded off to the nearest integer and then
summed

@ The individual round-off errors are uniformly distributed over
(—0.5,0.5)

Question:

Approximate the probability that the resultant sum differs from the
exact sum by more than 3.
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rlodel : Xo= error #)f bl numtber
Hyp X:'s are zod X o U([-05,05])
)
L

Ve wad ho evaluak - O
="

P }é)«}? 3 ) n= 50
= [—,ﬂ—,/fka}? 7,)




Problem 8.5 (2)

Model: Set

X; = i-th error

°(510-2)

> X
i=1

We wish to find

Law of X;: We have
e Xi'si.id
e X; ~U([-0.5,0.5])
e E[X]=0, and Var(X))=o0?=2%
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Problem 8.5 (3)

Application of CLT: Write

P(éx, >3> = P(\\/ﬁkn >\/%>
(- 33)
Y P(|Z] > 1.47)
14
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