Note 23

Todeporcont Sum

" Linear combinedion a i+~ +au¥y of Tndep. RVs X, -, X are porficdardy  Tmportant.

> X, ", Xn be deq: RVs,

> Ay "y On be CC'V\S("JW"S-

Then the (e cowbinotion

\('-: :Z O Xe

Satisfes .
a EY) = ZazE(Xz)

2: 02 Var (X

\I

3 \Vor CY)
G My = Mg (ad) - My, @ub).

PH (0 hothing but the ﬁwcaru'& of EO).
(2) 'E)[bws 'G’um -Hle lMca\r\B c[: ch DI bo{"/} D«Yamwew{s + lwcl.qoervdev\ce '

Vor(Y) = Gv(Y, Y) = (_i___ <, 2 QJX)
(lmmﬂ‘}» é ﬁl s Cov (X, % )
(tndep) n D), j=t
= ZO;VDAY(X'J «— % X),',Xn (wder = Gv(% X)_{ ' :J
= © Jie
(3) 'Fn[lw\/s G’bvv! :
My@ = E[efY] = E[HaNt 7tankd] = g2 | ootk

(i 4== E[ea.’cx.] E[eqn't)(h] = My@t) - Mxm(“"t)- U

@_ If Xl, 7y Xv\ are T.T.ci-, them Y= X|+"""Xv| cotisfias
EC(Y) = nE(X), Var(Y) = 0 Var(X), My@® = My



(1) Binowiol Distribution Revisited

P Lk X, % ¢ T ~Borvaalli (). Then
Y= XK+ + X
Courts the # of suaeses ot £ n Idep. triols, ovd =,
Y ~ Binowial (0. p).
T s Shoightforward +o compute :
E)=EW) =P,
So, we get:
> ECY) = nE(%) = np
> Var(Y) = nVar(X) = npli-p),
b My = My,@®" = (1-p+ped)”

Var () = PU-F),  Myx,B = (1-p) + pet.

> If X, X are Tnéep, and Kz ~ Bwomil (ne,p) for eoch T=1, -, k, then
Y = X+ + X, sohishes

M‘(C‘e) —_ Mxlc.a... MXI:&) = (l_ F+Peﬁ)ﬂ\+--- ™
= Y ~ Biwomial () +-- + 1, P).

(l) Nesocﬁve E'(‘vmwﬂml DTS"'R bvrﬁovl PeVlSHHi

14 LS" Xu Xv.

: L Td. ~ Geame{ric(r). Then we know :
_ t
Ex=f, = 55 Mo = FEoa.

SO, —(:F Y= X|+"'+an 'H')GV\

) = n iz o (et Y
EM =5, Varln)= nSE Myw = (T_’ETP)_QJ

The MEF ot ¥ shows thot Y ~ Negprhive Binowlal (0, p) .



(3) Chi- Square Distributinn Revisited

o H Z ~ MNe), then X=Z* sohsfies:
- £ZgR) = BR) -2 (-]),
Fi@ = P(Z2<x) = % g( ) ’

T x>0,

F x<9.
'—{“—‘e—é X >0
= JC (1) —_ 2= ’
%
O ) X L£0.

= X~ Gamma(""‘?‘{, 6':2) = 7(-2(0.

> T om be proved thot X~ Gomma (1.08) & Myt = ((—Gt)—d.

> S, T‘F Zl, =, Zn " 1.
Mx(t) = lez &)Yl

id. ~ N, thew X = Zy 4+ Zn socisfies

= [(1-2t7'2]" = (26"
= X ~ Gomma (d=5,2) = X0

(4) Samﬁe Mean

Ex If X, -, Xo :7:d. with mean 4 b varonee 62 them
—i = X( * - +Xh

n (Savalc meamy
Then n forms
iz = E(R) = 4 (e o) = p
and n Yerms

|
(5\')—: = Var(')_(-) = 7‘]-5(0‘1+--'+6'23 = —VTGZ_

Note +hod 0‘%—70 as N2, ond 0, X onevirotes Near M OS W grows

POF of X: -




B] Gowwon Distibution Revisited
(D Dehibutens ar?s(—vs os on 11.d. sum

Ex (Bormoulli / Binowial )

> I %, X ¢ Tid. ~Bernouli (p), them X+ *Xa ~ Binowial (. p).
> Tt Xy -, e T.,,Ae]o, Xt ~Binomial(n,p), them Ki+--+¥X, ~ Binowial (i+--+ng, p)

_E_X__ (Game\ﬁc[ Nasar\ﬁ/e R\‘wowih\)
> H X, Xa  TRd Gle”’e‘"'-t [P) ) 'H\a/\ X| +"'+xh ~ Nﬂ;&i\/eerhwfo\‘ (r, l")
BT Xy, Y b edep, Ko~ NegteBioial (,p),  then X+ % X ~ NegrieSiumion) (e, B).

Ex

by

CEonnowEoJ / GDM\MG)
> I XK, o, Xu b Tado~ Ertcu\ew&b( (6), hem X +-tXn ~ Gomma (o, 0).
> I Xy, = K deer , X~ qua(t’/:,e) ) Hev X+ + X ~ Gamma (of 4+, 6)

Ex  (Normol” [ Chi-Squore)
b O 2y, Zn ¢ Tid ~N(o,1),  then Zi+ - +Ze ~ X(n).
POE X, X - indep, Ko~ XD, Ahen X+ o+ K o~ Xk,

® “Tnfinitely Divisble” dishibuions

Ex (Pisan) If X, X o Tndep., Xz~ Rilssn (),
= K+ 4 X~ Polsson ( Mt +A0)

Ex (Nerwad) T£ Xy, -, X © tndep.,  X¢ >N, 6F)
= X+t hp~ /l/‘(/A.+~-~+//l,., OP+-+G6n).



