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Summations

X = ×
、

+
…

… ×n
= ☆× i

E[X] = ELX .] +
…

+ E[Xn } = ☆ ELX:]

Idesendendent or independent

know E[X .
+ X

.
] = E(X,] + ELXi]

E[ (X, +×2 ) - X3 ]
= ELXI + X2 ] tECX3 } ete

.

Var(X] = [VarEXi] + 2 ] Cordxi , Xi]

know Va(X, + X.] = Var(x
. ] + Var(X= ] + 2 Cor(x

,
X1 ]

like (X. +X1) . (Xi+ X.) = XiX.
+ X2Xz + XiXe + Xz . X,

so extend : (Xit... +Xn) · (Xi +... +Xn) = XiX
,

+ XiX2 + XiXs +-

+ XでXctxiX. tx2 Xる
←

… …

+ Xz. X, + XiX2 + XzXz +
..

:

Recall Cor bilinearity -D FOIL Cov(X, +Xa
,

Xi + X 2]
= Cov(X

,
Xi) + Cor(X, X, ]

+ (ov(x, X
, ] + Cou(X

,Xz]
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X =ZX:
= # success events (X- Binln , e

E[X] = 点 ElX: ]
,

ECX]= LPtO - ε = P

~ Exis = n .p =Mx

Var(x] =Zvar(xi] because Xi
,

X
; indes . its

Xi

Vrlx. ] = ECXZ- ELX.J?
=

P - DR
=

PLI-OJ =AE

〜D Var [× 3 = neE , of =inss

(b) X = EXi ,
XivGeolp)

,
X~ Pascal(e

,
p)

ECX : ] = 方
,
Var [×i ] =

vD E[X] = 1 .

t, by indes. Var[x] = et



Example : Form study groups of 10 students
from a large population. Assume a

"month" =u of year, all equal.

Q : How
many months are expected to

have a birthday from a groups member

in a random groups
?

has 6-daySolution : Let X=I Xi Xi = So it month :

else

Want E(X , +...+ Xin] = 12 . EEXi] any i

Given is P1316day in i]

=1- P[no 6-day in i]

= 1 - (光 )
パ

℃ P
×.

= {
答) "

"

α= ッ

ㆁ

ELXi } = 1 .
Pa
.( ) t 0 .Pxi ( o ) = - (花 )

パ

so Ans = 12 (1-(i)")(
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Example : "hats in the air

say n sailors throw their hal i air
,
catch

random hat
.

(a) How
many sailors expected to catch own hat.

16) Variance of that number ?

Solution : (a) = 16) = 1 regardless of n.

(a) Let X = IXi
,

X:
= 5) ifsailor

i cleas

hatown

So X = # own hats caught
Xi -Ber(p)

Px : ( m 1= { 筑 30 E[x: ] = 六

Thus E[X] = niti = 1

(6) Var[X] = [Var[Xi] + z CowEXi
,Xi]

Var(Xi] = E(Xi] - Exi]"
.

Xi = Xi = 300
= In

n -/ム

C 0 六一方 =
器→→

Cov(Xi
,
Xi] = E(XiXi] - ELXiJE[Xi]



i catches i th
hi cutcles j

Note Xixi = 5d else

P ( X: ×;
= 13 =方前

So E(XiXi]= n似 ー = の器

〜D Va(× 3 =台 +2臨一六光)

〜D 告 + 2 (前)

The are1 pairs isj.

〜
D

路+ 2)似〜 ∞1


