STEIN'S ME T™MOD

. Recatt “Steins idewtity " [Mw1):
Ef(2) = E2{@) o Z~ni=D

e Stein's 70&441‘1"3 hecrecherizen No,1) Listribetson .
Moreover, a sﬁ!@zl)g rexdt  Gelds :

\\fﬂ E-@f(‘/\A zEWﬁ(W) ¢ &wolu()Smooﬂ\. i choa £:R~ R
oo W) = Z ~N@1) i distrbubon ”

meoswted v Wasserdein nefvic

W, (W, Z)=: EGWw) —E&(Z)
waSdac L( ! ) MI::QL\ ( : MR/ 22

fy W’o'ﬂlw“"/ QT{LL)VG!&U{' N

“Ctein's lemma” bt Z~N@ 1) oud (t W e < ov. The abromt o

W, (w,2) £ sup | E4/(w) - Ewiw) |
fe F

where F=§ £:R-R: WU 2C) 10, ¢, 14l ,<c )

Crosl Fix YA wilh |RI =4

Consider Stein’s Loffecentel equatson
{l(w)’ w((w) = a(‘*’) — Efn(Z)) weR
rlz 3 solution {cF &)
Hew we coam Ssedt wi= W awd fzhe &gpu,;‘@ﬁm on 6o ndes =

Ed(w) - Ewl(w) = EAW)—E&(Z)
Tale [-| ow ol qdes we complefe e (mao@/ modulo (%) Q

— (%%~



Pmo( o-@- -

D Sowving STEIN'S D.iE @ He mettiol oL ’W'I"jrnf‘m{ kot
. Mwbh(;g bl sides @ e:W/;_ > ‘C eﬂ(rb«)alﬂ VA
Ce’“7‘£(u)>’ = e,'”/z ( b(w) — E&(Z)>

5 &)= [ & (U -sk@) dm v €
-0 o

“szwa A(a@) EMZ))M ) u(aq)
:(ao & (L(x) -Eb(2) = E&(x) F‘ex(z)——o Meess,

1 ows e

> - e
s Note Kt Hoe totell integed

w/z "A( Lix)-EL()) de =i Stein WDw) (W)

also .(l(w')——
() iy wsefwl Lor weo xx) s weful for wzo.
0] e fo C,ef’/2
EQTIES oF 7. wque «p
pPeor S TRE SovTigN 7 B Linique £ ve require  {(w) —o(@_ )

@D -+ roo

s an alsolte conmlat c
o |t iy oot bt fe

> [ale), (E&D)|<Elzl<t

1
S o : (0| Lo [ & (radde  S4L.
u 1.

(&% ndn x [P

s ez
W _w¥% A >,
e e'“ z 6j Gaussian teil bownd
For Weo , prceed ‘imf;{a“g bt v G, (spmills rato” p. 28)
@ “S'l'ein@\)/llm AP .(6 e —‘Je,'”z/z Juwse
W(OoG // g_u%_ smee  LHY £ Juw
l [E@(E>\"I
5 Qw0 L) & - —ue? '”/‘(&(@»r:&(z))a\qe, e [d(w) Eé(z))
L’__’___———’
[(le2 l-le2
> Wl £ 208 [ an
= Y2 <4 (’:J Gowstian Teal & (o).

P



@) |Stem () ], = 14T,
e

i %U‘uvf\a)l'e_ Stein's DE (bere {= soltion (-xeae)>
£ (w) = blow) —wl ()= R ()
~

5 L) Wl = 4~ Koy =+ KD
Use aga.dn e wetlod A i ifes mhing frctos. N-«[ﬁ/ﬁ 9 e

(e e )3( ~ )
> e /5@( )—-Te /zucw)dd, A

w

> (D= - “’/‘Sa H(z)dm+¢¢/

—J

(46| £ (8| + 16D S 1 & @ ¢ anwmphon

"

o0

> ) s e e Paxr e,

w/p
L——_—_’E’—J o £ C#0, L) 2 (e ayw-0e
4 @ Mr/(c m)h‘.ﬂ(y.'2> )_‘(w) 3 unbounded, wuﬁawcw

(%) |Sten@ N = m
As i @ -@”(u.ﬁ —wl'Wy=4@~ ) = W) Shittule wa2, feke £
» EH(Z)= E€'(®) - EZ@(Z}:{J— 6 Stein's idautity for £
> " (w)- wl(w) = H() - ER(Z)
l.a. ,(.‘ :’—S+2Aﬂ (H) Sk (@\)
’ @ a @
S LN, = NStein (O N, S IR, =16l I8, € 0N \

S’('é/ﬂn's QVV‘V"!& ¢ houvw U’M—P&"I-eﬁ PYovecl_

— 125 —



- s an applicetion, €AY C‘/YMDH—‘&V quontitative CLT (lew p. 1\ for 3 hues Liffble £):

Wasserdesn CLT (A X,y Ko be indepeudect neeou 2ero
K EIxiPew Then W=Xr+X, Sofithes

randowm. varialles wi
Wy (W2 cc S EIXI whesra zw\)(o, Vaar (w))
=\
absolute wmt.

Poo WLOG Vo ()=
@J Stein's Cevma (P ‘\>) i+ IS cwotg«&, to pProve flat-

| EWHw) -E0W) |2 ¢ ZEX?  whenever If"l,<1
T=(

WEw)= Z X, £(w). B
. < e , = Z S = W-X.: " W;
TC?&". QWOX1ma)f'uon around W J:J*ix X
L) = LW+ (W-w) £(w. ) + (w—w;)‘ie where. (Al ] < 1
Muaﬁ'p Goltlh sides i\] x\ Sam over i foke E Xe
e u

E WL(w) = ZEx W) + =, EX (W- w)#(w) r ZEX (W—w)——

¢ ‘kw(epw! 1\

zmemw | [X‘ \ E£ (W)
AN
["Q (W) ’@("‘O‘ = (b) w( 1+ ” = Ixd = Ef(""c)'ﬂf’a“)}* 2. where lBal-‘—Ebd
> Ewlw)= Z EX)efu)« Z.E[XQJB + 2 lEl)([
o
o (W) =1
yebi()e ZEIRYEK] « § ekl < 22 = ekl
(E % P)’} ErS =X g

Use The 110( Xi= ——/Y';’a'——n
g&f 14 0, Y, - ore id ev's with meanm p, Veriance T, oud EI‘{4|3=.‘J;,<A:) '

S=(+ -+ Yo gwf\'sﬁ‘w w( n /" Z> < Qﬂ'i V"\GN
NS(O,D U

P;err;j -CSCeen C LT

1’4
KCVMA/[{ A m.,od:(\cw(\ﬂh a[ KAS “ZMMW'L Yddo }L.z Seus2 6’“‘“( lw Ko(u—oggrou
metne  d (U 2) 9~.P |P{W‘x} P{Z‘kil (MC “‘r’““""‘ﬂ‘) ’JL i(oo u])
(E.Bolthausen, M estomate of o remeinder in o combiseturiol CCT 1984 )

Ve



