
2. 8 The weak Law of Large Numbers

Markov 's inequality
let It 20 wth EEK ] exists .

let also a > o
. Then

O

E [ 7C ] = )!x feel de Z J x fox, ok
a

z /! a feel ok -_ a Jaffas de -- a PIK Ze]

PETEza ) e EUI
X. fees on

←
a



Apply Markov 's Inequality :
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Example 52 Suppose the working time of a person-
-
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1) How poop
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Example 52 Suppose the working time of a person-
-

B a RV * with me
40 hrs

.

2) If Var = 16
,
how probable is it the person

will work between 32 and 48 hrs ?
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Example :
Small Schools

Educational scientists found that among the schools that

fare best in evaluations of teaching success
.
there are

many more small
schools than there are small schools

among
all schools .

( see statistics from North Carolina)

The gales Foundation decided in the early 2000$

to invest heavily in the establishment of
small

schools Ce . g. , by splitting Cowger schools into
smaller

ones)

was that a good idea ?



Performance of

small schools in

North Carolina



Distribution of Performance wrt Student Numbers
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What happens if we execute an experiment many times

and take averages of the outcomes ?

Let It be a RV, let Ken , . . .

.
Ku be Rus that

^) have the same distribution as If

2) are independent

Ci - i . d .

RVs
,
i.e.
,
independent identically distributed Rus)

let 82 = Var CH) = Var Gti ) , µ= ELIE ]
= EEK.]

,

u

-2 Hi

HT E

h



we have Eu =

.

Then

EEE ] = I II. EEKit = I . ( n -u ) -- u

Var (Eal = Var CE EI
.

Hi ) = In Var CIE
.

Hi)

i dependence
of the.fi#-.zvarc*i)=tg.Eo2--filu.o7-- E

Chebyshev with HT
and K =

Ep Probability of e - outliers

P-li.EE - al >e) =P TIE -else]
82

E ÷ = f. II→ o cu → o )



Theorem ( weak law of Large Numbers)

Let Hn , - a. , Xu , . .
.

be i. i. d. RUS with meant and VarCA) cos .

Then for every Ezo

fish, PI
IE

.

ki -al se ) =o

i. e.
,
the probability of e

- outliers goes
toward 0 .

There is also a Strong Law of Large Numbers , which says

P-LE.ms E Enki = u ) -- 1

for i. i. d . Rus ki provided E [ ki ) a .


