
 

Correlations
For the Binomial distribution

n

Bi Bi Random variable
is following the Bernoullidust

Toss a Coin N times
Bi follows the same distribution

the same object
P Bi 0 P Bi 1 1 2 true for every

1 N

Why don't me use the same variable
we're repeating the experiment

É B NB 0N we're missing allthe values un between

If each Bi is Independent is me can have
OE EN

the outcome of a given experiment
is completely independent from the corleare

of the previous one

Random variables do NOT need to be Independent
Let's consider a dice

ÜÜ II One side of the dice

Opposite side Of It

It 7 we know by construction



2 5 6 1 1 3 4
5 2 1 6 6 4 3

1 7 7 7 7 7 7 7 Not random anymore
Perfect correlation we can inter the
value of IT by only measuring

2 5 6 1 1 3 4
It 7 6 7 7 89 7 There's a degree a

correlation but it
is not perfect

Correlations are not restricted to the sum
Of two Cor more random variables

In general me see correlations in the
output of an operation

Joint probability distribution
II It follows a distribution Plk Paul L

H follows a distribution P'll Piel L
k are the possible values that I can take

l are the possible values that I can take

We need a joint prob disl.PLk L Probability that k while
L

me

ü

Ética e L



If the two random variables are Independent

PCI K e PEEK P l L

Coin 1 Coin 2
H T H T IH 1 4

1 1 1 1 H T 1 2 1 2 1 4

2 2 2 2 T H 112 1 2 I 1 4

T T 1 2 1 2 1 4

In general me have that

PCI K el PEEK P l L

We have correlated random variables
There are correlations between the variables
Reduced probability distribution

Ilkil 1 K Probability of k

independentlyof the value of

Blk e Pyle Probability of L
independentlyof the value of

Nate that engeneral Ilk e RICK ll

This is a good approximation
we're neglecting the correlations between
I and I

Average is linear Proof
It IT 1kt e El kill

y kfckilltw.EE LICK e



k Phil eI l Plkil

K TE4 1 t l ll

LE t

This also applies to the scaling q the
random variable q p Xp C IR

a p I x LES p 2

In contrast we don't have III LIKE
This is not true

un general
III LIKE only if II and IT are

uncorrelated

RÜTI
we BlueLEIA E

K l

Kl PIMP'll

Kl PIMP'll

k Plus LP'll LIKE

If I Chill Plk P'll

IX ke Phil KE l kill

L te lplr.ie K LINK LEE


