SDS 387
Linear Models

Fall 2024
Lecture 4 - Thu, Sep 5, 2024

Instructor: Prof. Ale Rinaldo

& Lr Co averqence

A fequense o y.n's ZX"’S cQaveges 0 LlP s P2
’!}3 o= y.v. x when

| %a - Xll; =0 o5 n=ow

WhefL ¢ /VV Mvj r.v- ‘l/ s
%

({E Z'[Y/P]) ~ 7 s o norm ower

P.}Maqre—blz Py s w2y

(,:el
When P::Q_ Ths '\pe(r&s tha. meon JTUWQA arvor  crllferpn |

gpec"?ﬂ‘q’ﬂ‘?, §4opnse- Yoy o jnTereited o p{/\mscf‘uq 2.

f&vw&f‘ B ooy an  aghmehy a. (a Fonction of
Yool dofs

Ba s co/\BL{EmL when é,. _f\ 4

()
The meow -s:guoq‘—ed rvor c_(rfﬁlrcovn 3

Bt = mE[G-8)] - (a-w[B)) - fﬂ[@"-mﬂﬂ

éL% [ (VR {7/ N



Rero¥k s we cpm exlend Lo convergence T e cow of

p= b‘J dépo:/l;ma‘_
o Y <= Y Loe —  ipp {c°@ . "P(YXB 293

L& Qs Seﬁ'{“~0~( spremum

'Fc(}u [zsuH'S‘ (‘Eﬁ& sy bore  on Prqﬂe.(azfdb /M—o{tﬁc) f{%\f Froofé)«

4\ Minkow Sie /nat .

p X Ce
UX"““LP < ‘LXMP + ”\“{,Ip [Sb ? e
o f %Y 1
Yoo . con show s v&t'Mj 77 Ha. ‘Cr- inaque.hty 4~
L(’ Y & ‘R ZV—( (2 1Y F>(
Leey]” < ¢ )
Jxt + 19| o4 l<)
;,;> Ha Leler inegunlcty-
x e lp Te L‘”\ p.a o€ comjugete
A 4=
then ke
XY ¢ l—l and X \”(‘ e W x“f’ I \”1(1

The  ndelle cose of  p=q=2 5 mamn o
Cuud/ug— Schwertz  ineyueliy~

E[{X‘f{z £ VE[x] | EL4*]

[Amlc P g cRY | =Ty | 4 b Hll/l
also Cauchy S o2
@,



The PVDOF nes  The  [requodi®y

= 6&“’ 16 ﬁ Pe r_nnl‘)dq&fk
8. e iR lab| = 5 0\ 9
WN‘ I%ws ft/tequu,_’ta S {‘-'('R ~ IR 1S cpNVeR

fhen f @m) < @ [ kel &[]

2% Ts

[If o0 & cancove CE—D‘*:& 362‘*\)’11

Lzaob‘-‘ﬂ -f- s cynvexs g f /10 LN Concpve
APP\LWA of Sonyen's  insjunliy L-f' lep < q fhey
Wbl < b %

PP/ ﬁ[}X[Pz _ £ gxff, g"qi 1
LE [ LK[?%} )f/q ﬁc;:;q
(rg['/xf’D

UX#F < aXﬂq =

IN

’Seﬂlsevl <

F/T LS NN

>

LP GMV()fj@vLccz ’":‘PL"CS convergence__ o f\r@boél/l:/j.
Thix  foliows  Pom  Morkons  ineqookidy
[ 4 %o tea Fxss) 2 BL %«Ml
<

So

than ¥s>o

;PaXn~Xlgi> < MP_ ') Q

{X«.’K L§ P seqwanc& oF [BAVALIPNYY | K e V.v.



Ly wd  fom fome ALY
omi- Velownce. &
Closm  Xp= 4 L X PN WLLN
L ~
Xy — ) \/&1 an]
lp( (Xw.-—/kl>£> < E[L)ZL = ] ot
7
C(ll.CébjSl"'eU = Q'L | —
meriuo-(v{'j ~ Sz =0
&S né%]
(- converse doe\  nat ;N“pt(? o A plie by  corvergene
we L
Ey‘wle,s :
4} Tihe +"ipe—wr#°r Sequence it cohvAfey Le Vo=,
él/f- rat wpe 4
/LA,> Lot U wn VV‘L'FO"“‘ @.1) ond {Zor eoch n left
X’L: ’FV\ZU): (8 ‘(0 ofUﬁ‘/,,
lU, otherwrie_
< Xa - -—lo wp L but _LLJ F’L‘P l’?ﬁ}
i n o< U = ,/n
Xa = 44 (V)=
(s} D-Mb&rwu?
I/X..HT, = nrpl —_ «{-‘ur p=!

\
Lot . ¥ o



ks

| CQV\\nchﬁench ‘A d;qtrféu’fim [ weo-k c,q,/\\ier(;)m)
Thes s +a wescesl -;“yd\ Q‘ mo&o-a‘f\& convergence. .

Recoll Aot the cdf Jeomulstor disthibaton fonctom) o f o
romon  vertoble. X Lo R ot factun
celR s P Xzz)= Fex)
B hes Ahe Lithuing  prapetes .
€y * & nen- decresiing
AN @ s right ~cofdnoas  with et Jim™S

fion F[q) = F[z_) [in 'F/q) axcsty
9 ¥ x yf (= FC?L‘))
"—"N> an\ ‘F [ﬂ\ =9 “"\ FC:J =/
L =00 K dee

I -}ch', o4 74/,/Lc:‘/104 over R with Huse Pmoefhg
defines a Prqégbilrf‘j LisTt haon  aver R

4
. [« & He  pgham & <df & o‘wato‘joui. The  cdf Fx of

a Yomdom vectr X in Rd s tha, unstuyg

x = [llzemd — F[L) = P( ?} 2 le 51\3.2>

A o L._) 2
—_ﬂ7 iR F(x<A) In - foct,  pragerties 4, a)
/) ) awl  wel) s ol
v/ y// ( ot y
P(QVM . ﬁar ltj & "R /
LY mesuny xisy) ¥y

(3)



d
A fmp’f\w\ ? on IR 5&"(\570‘3»"-‘3 Prqufh‘lj Af)l M) ound
Qoes st necessatily  dafine o €mée~étéd\j e TVl -
aoh anL_ We_ need a,wrff/ter Pm‘oer'jy M
d
et A= T (a,4\ ko o iectomgle m RE
= .
o <Q\',zé,j<ao ¥

R ¥ o 'T&‘LQHLF of- o rondan  vechu, sy X,

@‘561’>
ATEL Gw) prxen) . T (4,4 7 [mz) F (a6
: ‘A
de :, (! az/) (a{> + FC&,_G.‘P) >
aar Y " ‘ -
i >
4, 6/
l-p F S&hﬂ'ﬁzf FYCWH‘QS /\-), h‘) et ‘AI\-B/ i .‘S
- vva‘{ Hue. ool on 2%p ressud [ T ane. gbwve S
. @“‘f:;g;ﬁﬂ non - Mgo’ﬁ.ue . EXpodle
QZ\DJ" ﬂﬂ{# 1 K, x2y
}( ¥ F\ F/’l—c’ L’b): 2/3 s, o £X2 2 |
NV\
o /3 niz, © %Ly
g o gtherute
A 2y
- :
t
o 200y
>
(
o

Rr ?-é@ul) axpress o ()  evelstay 1o

I - 2 - Z 10 = = whea
3 I A=an s (=T @

be=br = (



s »Fns 'T‘Mi we  mese e gssumphan Tt wa ony

4
yzo’fbMJ;)(e A = :-"T’ Ca—\; / éd] —co <L 3j < A‘) < +en
?(J‘/( £ Py v / ¥
N e N A
[VB AA M= % 531 (V) F(v) ‘_Q/
v - vel ¥
28 et T ——— o A RS

whexe . 10‘\, P vevtex v ) S?n Cv\): C- ‘_)

Then f(‘opc{h(—? m\( A-"-) . ,{4_,.,5 awl 4.\15 7uwuh'/to\

d
",1'1/\0\1' T dﬂpﬂ\e_\ o Prob. d,{,\"f‘némw <N ZR -

7.}
Pﬁ&ﬁm— K A SG-K?UMCQ 9,{ r-v. [q’/ vw‘fewsB th’\ ¢ - 2(7‘ \J‘
1Pl coneryer n diShdhen TS wn T

when foov every ceﬁ{Q'& NG (R m

of
< Fn(c) — FCC> ) Ao

P(xngx) — P(Xsz)

J
&mew'f‘— wlde e



