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Weak law of large numbers

—~ Theorem 1.

Consider tndependent and idenhcally didtributecs

@ A sequence {X;; i > 1} of i.i.d random variables
o Write E[X/] = p

@ Set emm‘rc‘caf meoau,
—_— 1
Xn = — ZX,
ni=

Then for any £ > 0 we have

lim P (X, — | > ) =0

As n> e, emydyo'alf mean iy cloe lo He Heaelcal meuy
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Weth CLT: we wl gel oskdements Lide
iP( ._éwxa > 20) ~ o probbliy
T Hial can be
compulecl
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@ Central limit theorem
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DeMoivre-Laplace theorem (repeated)

~ Theorem 2.
n

Let Rmk - Xaz &Y  wilh
=l

en>1pe(0,1) AN . )
e X, ~ Bin(n, p) GG X«;(B(p)

@a<hb
Then - E[Xn]

: X, — np
IimPla< ———— <b] =®(b)—P(a
n—o00 < . (@)1/2 < ) ( ) ( )

(
- Var (%, )
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Another way to write De Moivre's theorem

~ Theorem 3. N

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 I
Yn:_zn: )_(ﬂ,
= n

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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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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Model For ¢=1,.,n, n=50 rt

X; = z- error

Hyp X; s are rod /)Q-ruU([—aS,osJ)
Recall - fJor Vv U(Cabd) Hen

A (y) = s Arosy (y)

EIY): 250 v(v): &2l

Here [ElxT= O V(¥)= 45 =«
= M




we woh b comple T
PO Z x| >3 )

- P(-3<2x <3)

- )- P 3k <X, €3h)

= 1- T CBAIR <P B Gl )

Y -P( R €2 <)

-P(HUE <& < 22 )
- PClL&a €2 ¢ 1.47)

-
-

-
—



Summary : We have fund
S x| >3)
~-PCGL4? €2 € 147)
=P(CI(2)>147)

S sl B

~.47 1.47

2 CI1-dCl-47) )
014

h



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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