APA  lechue G

E)(P&d‘a\‘{ow (a.k.a. Lﬁbésaue/s lhkﬁmls

b X Q>R be an F-weasunble rv. a (o,70)
Ex: W~ Remadli (p) () =1 REx=10)+ O-P(§X=az3=‘>
P
Leﬁ‘ %R—"R be a Bael-wasiy=bl :F;Moﬁ?.,.
Our aim: lo defue E/ﬁ(’(g
Z sheps: 1. <a s o Siacle” @«ohan
2. ca IS & vau-negahie f(/w\%?m

2. Od s a 724404‘4( /ﬁwoha,




§E§ 1 CA (s a éime(e/ %wakan ) (e

Qe dg ) gi2o, &ﬁm

—

ta’ . |
s - ‘3{ i ';l////( ////l'/7
B B, 8

r e TF
v
E(QUO) - Z= ¢ Pxers) e o]
Fo  ~1g)=yd
Ex: - = 4y=)  E (56)) = P (5 xe k)

. cmfx) =) (<) E[ﬁt&\\ = UPGKS t3) = Q(F\




gl‘ze 72 % IS maa—vtego./l'n\/c CZ BM—M&SML(&\

A

1 (=)
EW‘“ o
27 -_l
1 = AN

- 4
x 2L L (=)

%M( \ 21 i’—<ﬁ[x£ g a

E (0 - 2’ HOR({E <0 < 53) ebon]
ﬁ‘" (x) < CJ,,,*,(r_) < a{x) £ E/ﬁ,, (X\S < t(gm(f\>

\Mmag\—.ca Seguence
E[‘ﬂ/x” W E (s, ) € (o,cx]

n—?ta



ét-_e,ﬁ g - 9 s RBoael -messemable

éa‘(’(xs'—' Wa x [ﬂ[x)/ 0> >0 Pas,ﬂ\\.ie PM C‘Q, %_
Q{(x\= max (- @[xs, o) 2o ncaa,We Pm-l OQ?

A\ 71—(x)
-
ﬁ(xB

Q)= ) -qd gl = g7ed + q )

L o V- | - & | & ~| ~ 1.

E(ﬂC%» = ECc\l* [(x)) - E[O\]'(%\B fal %



Twe Mwlaf Casces :

N Camkle Sel

U
Ct>>< 1< a duscgebe U \/\/H“n ng (P")téc>:

T Edeol)= == 14l p, < +eo
Theed E/ﬁ(xﬂ == 4ql=>p. € P

xeC

N8 p - Pixx3)

\°> X is a cahhuas rv. with Pa’£ DX .
I£ E((ﬂ&“\= gnz ,ﬂ/x)' : D(/x;‘) dx c<ca

t \ mi x ) - x T &
Tlew H;(cq/%\ gﬂ ca/)Px(Bd e R



T@f‘Wu\/to(Oﬁy
. I@ E((K()C-eav/ we Seu Hat X is ll/l[‘ﬁﬁmL’(ﬁ _

Iz E(}(ﬂ < < o9 | We_ Say Hﬂo'r X is S‘?umt—lhl'tﬁraug.

. If Jcro sk Xk €C Ve we sny tok X is brmoed

- Iﬁ E(X):o)was“, Mot X is centered.
L TE X -X | we sy tok X is spmmeticall dishributed.

IUM—()L(C,MWE.S:
>< bacn ded = ¥ s7uwe-.\«&7mL£¢ = ¥ I\A"CﬁmL(C.

X %MM%\C&‘KII AJ;HLuLco‘( = >< Centered

fx 7 Square - M‘-e?m(:lag s XY \\Al_e_ﬁml,(e_



Plocf
e X bunded = E(IX]) € E(C)= C <<co
e, X integable
e X bewnded (by €)= KT bawnded (b &Y =5 K sp-biglle
- X guare-tbegrlle (4—1%\\7“30 o 2lx| €1« K®
so 2E([xI) € 1< E(<")
= .\AFe,araL\Q
o X Spumetically digirbued i E ()= E(x) rerEld=0
. >(/‘7’ S7aa‘-c-¢ulre9rzl,(a: Q%f—/‘/l\zzo e 2l (vl e xZes?
s 1 E (171 € E()+E(F)
e X wbegatle , 1 banded (b, €Y ¢ [(X V)W € XN € Yoo



RBasic przp@r‘nos

Linearty . £ ceR | % 1 are whegutle ru% the
E(exX)= c B £ Fbeer)=EL)<Er)

Rsihvty . f X i mlegmble £ non-negabte | Haan E[x)20
K s whegable & P(§x3200)=1 Yhe £(20
X320 almost swrely (a.s.)
Strick posibity o X s nbegable | X320 as and EG)=0
Hew X=o as 7Zrrrr i
f X20 a< £ W(§s<>02)>o, thew E(X)> 0

lonotanicihy : - Xt are mtequble & X537 ac., e E(X) 2 E(7)




\/Ovr\'a,ucg O(Mo( CovaigmcCe. (X/ l\nolepzmaecuce,>

L. let X 7 be hwo Square-llegmble v
. The vanmmee of X s Vacli) = & (E6OY )
- 6 -EK) 20
- The covanance of X ¢ is: Go(x1)= E (x-EL) -(7-E6Y)

. Cw[X,X\= Vo (i I (xr K 7 €

Tervw'mo[oj'?: Iﬁ Cou[X,V\::olwe §a7|'{4a4- )(,'{ are,l,mmbka(
Fack: « Vour (e X) = c2Vor () o—
Vet () = Vae ()« Vo (1) < 2. G (%, 1)

T ; 1 1 L. § E&N=E(X) &)
E LY, s Gulxy)=0 s 8 TETTSECRED




C haractershe '?MMVHOV\ (or fovier stfwm>

Dc_{: TLLe, dﬁmc)redsl-ic ]Q.we/h‘a. Q:Q & random varable X
13 \&-2, \M-bﬂmucd C@K.: WZ — ote?.\ne,a( asS
ke (F) = £ (="%) +er
_No}ri: C(DK(H i< always Uueﬂ OQCP\\Aeo() as E(le{‘r’(l\:/f < +o0

X
e
N
IS
a8
[w—
-
X':‘
e
~
0
(NAEN
h*
U
13
S
R
I
(
|
(o
|
| %
D




py‘ope,(k&$ :

(T) Cb}( (‘3} =4
(;;3 d>>< s Combhvwans an B
(0 by s pesive senidefiute o B 1e

Z C& Z-k C()x ([’]-—h‘S 20 \7{/\),'1j G.aeC hkeR
J,k:‘l Q )

:Ask /
ook o (i) - Z cle E (7

“E(Z g T g e ) E (17 )
&—/———’" s
f = Zﬂv Cucih‘% P g

kk =1

f




(i\/) d}x(D @(evl/FK) W(e,m() = d‘)&(f\ Vee kR
(D) N D= TEEL™|] c E( N 4= ¢ e
(@) G (D= E("N) = Bl ) = ) Wer

VeeR

Thm : Ay fanchor @R — € skisfyig propeckies
(;),(:;)/(."‘.*3 is the dharnclerishe -Fumoxf'\‘a« cﬁ Some
rewd o vecriable X (So it aMlvmaHaa»ﬁy edse
sakzfies  propeckes (i), (v), (i) |



IV\ Veérsian gmmu la -

To a 3:\/% cAraractenshc 107,1,"062« Céx C&r‘r‘e&PzAdS
& nmigue c,olfi & given by
- _ita —ith
EW-FE=lb L& = b0 dF
Toeq X = ik

‘ew ach wlhich are cobwuily pouts of F
. I v additon g (gl et ceco, than £ acuis
7N Pd:ﬁ Py %4\-/&% l'3“7

R(XB: fng 6: Cr)xlﬁoﬂ- V:z:eVR
T4




Qel&h‘aa be,(- weesn 'F,( 2, ¢>< !

. IE E(/X’) <+ co , Fttem C#X IS thwwsl7 0‘{@4«[—:&!&
and B (0) = CE (<)
A 60 - AEEY) e (L) Bl
so C{J):/O\z E(i) =i BEN)

} Ig E(&(z) < 400 Hiewn Oy s Fwice cok GL]% Z
$./ (o) = - ECM



Fecc i zaban prepedy -

¢ X Ay e tdependent  F cmd only f
”‘1 ~("'l'7_ 2
E(e' )4 < 3 = @4[&1>' qsxz(‘—'z_) V‘?,*,,é“?
T Pa#n‘c«lou-) fﬁ >(,,,>(1 e \\Ao(a.pcm}m‘r, He.,

CP%fp(z("B = ¢¥4(‘—)' ({)KL((_) ‘V/‘—gﬁz
)

histwbuhon = &, 5% &,



