



































































































































Staty leaf 9

Warm up 11 00 11 10

Toss a fair coin 30 times
let X heads in the first 20 tosses

Y heads in the last 20 tosses

Find Cov X Y

Hint YET
X r Bin 20 Ye
Yr Bin 20Ye

Cov X Y E XY ECHELY

A n Bin coYe
V n Bin lo Ye
B Bin GoYe

X At V

Y Vt B

Cov XY Cor Atv VtB Cov A V Coo A B

Cov v B t Coo yr
8

var VVa lv 10 E E






































































































































asttime

RVs ti Xn are exchangeable RVs if
Xi 8 1 X XD lie same joint distribution

Ef two cards drawn without replace went from a deck
of cards is exchangeable

see appendix to notes for example of identically
distributed RVs at exchangeable

Sec covariance and the variance of sous
Let X Y be RVs
Cor X Y ECCE MI LYMD

EAR ECHELY

If X Y are independent Colt 47 0 and
var ay Vaca va 4

2qG
Let Xi An be exchangeable

we wish to compute

ar Ex covet s x Cov x t.lt Couch ta
5 1

it Cov Xn Xn






































































































































theatre has all of terms

Xu na a n Xn
x covfx.ir CovAi
2 Cov XzXr

C
l

covlxn.tnXn
nxn

Nite cook Cov Ei Xj since
Xi Xn are exchangeable

n

Va Xi _nvavcx.lt ncn DCovcx.az
5 1 Tdkegonal Kott diagonal

Today

Sec 6.4 Correlation
Sec 6.5 Bivariate Normal



































































Secc correlation

Cov x y E X Ma yay
recovers SIEH ELEFANTE

ELEY
X x y in standard

units

a

y
i

Mtdunitso XÉy
ELY

x
EG

This will have a
Positive correlation since

more otte points are inte Istand3rdquadrants

e






































































































































Let heads in the first 20 tosses

Y heads in the last 20 tosses

Find Corr x y note we shared

Cov x D Y

Corr x y I

SHIH
20 k Ye






































































































































Suppose te sum of k exchangeable
RVs is a constant

N Net Ne t c

find Corr Ni Nz
SH

n Mz t it Nk C

Var N t it nd 0

Finish

K Var M K CK 1 Cov Ny Nz 0

CooCn Na YIM

own.net 4 Eo

Van



Stat 134

Friday April 26 2019

1. An urn contains 90 marbles, of which there
are 20 green, 25 black, and 45 red marbles.
Alice randomly picks 10 marbles without re-
placement, and Bob randomly picks another
10 marbles without replacement. Let X1 be
the number of green marbles that Alice has
and X2 the number of green marbles that
Bob has.
To find Corr(X1, X2) is

X1 +X2 + · · · +X9 = 20

a true identity that is useful? Explain.

a yes

b no

c not enough info to decide

1


































































































































Assume all
students take the
same number of
marbles

O

Xi Xg are exchangeable RVs

being random draws without replacement

from an URN From above

Corr xx I











































































































































































































































































I E corr t Y El

Proof
Correlation is invariant if you convert

X Y to standard units x Y since SDG o

SD Y O
so we shoe that II corr x 7221

are standard

ECT I EGRIE X2 var E EA

Y 0
SO E Atty 20

ELIE 4 2 2 4 20

I I ZE EY 20

ELEY I

IE E 847
TICorricx.TT

appendix
Similarly can show corr x ye



































































































































































































Appendit

Example of identicallydistributed RVs
not exchangeable
2

File coin 6 times E p

Iz I if 2ndflip is start of a run at 1head
0 else

T H T

IzIzIy E are identically distributed

Is joint at ISIS te same as CIz Ig

NO
P Iz i Iz D o but PCIE 1 Iy PCIz2PCIy

p5
SO ISIS Iy Ig are not exchangeable

Airmen
Shou Corr G Y E 1 by
examining ECE FT

E y T 0
So E x't ye h 0

Effort yx2 2 4 20
I t l 2E FF Z O
ECE 9 I

c.rr.ciT
This finishes the proof


