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Shtistical Retision ‘\-\‘zw\,’ .

Shetishics) wakel - & family of dichibidis (Podsen
C porametrics Lrm(®) < o= 5 nonparsmetric: din(®) = o~ ;
sawiruo-rd'rfc.- B=0, x B, wi din(®) <o, din(B.) sem)
Obsavetion; X ~TPe , with an yakrown 0 € ®.
Docision_vele/ estindor . & (pasibly redorn) map 8¢ X — A (ealled “action spece™)
Lots s a gives duckn L. ®2 A — Ry,
Risk (expected lussd , The risk § o estimebr © wder L i

r(®: 9 = By, [L08, 8Cx0)
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\L)u«b\\Y Aﬂ-m;;\'o\
s By

AH“'\MUL\ on.J:hJLj ?Yorn)ol ‘07 W&l’\ ‘fof S"‘a’“*‘ﬁu“ QS’HP\K\'TOV\, +\~‘n$ S'fbnewor\‘ I'\S

lLlSe jQAQra\ ey\au\J‘n + U\(_u‘;:uln'*e Mﬂn\’ other Stenovrios,

An

Exavple ( Density eshiestion) X, - x“f'b&'f , so O=F, Po=4F
Piefferest  losses Ear‘\"‘\\'{ A‘fﬁ‘em—} Jw\s, svch os
Deichy of a poicd s La(f,a) = |a~F(ed)
Global extincbion:  Li(f.a) = [ |§60- al0)* dx
Function]l estimadion: L[ fa) = | o~ [Rgonax],

EXWJI’L U_.fneu' Y%i‘ssfcn). X, o= K either &rxeA o Vandom olosion
Prix sctafes E[YIXx] =<0, X>

\_eng; I"\C[L\AC 3
Lotindion emors .08, 8)= 10-8("
Prediction eror: (8, §) = Eoop, [((8.X>~C8.x)]



E',KG-WP\E ( |24~Ml.vlli +L\o-r\ij- (X'd YI)) T, (x'- \/'\) ""Px'f
La&s 1. t*fthv: excess r.’;& w,r.+. 'S jzvl’)\ ‘SumCHen r_lax( :Ff
P, §) = B Lov-F005] ~ 2 Ep L0007,

EX"'?"—.F\Q (ar\'it\-—fi;d‘(an) Fﬂ(ﬂhg+&k: ‘fund{ah ‘E —k Se_ h\frfm;le(\
Action. & ‘l'&‘r\l S’h‘“’)lj‘f Xin = 9‘()(*. ‘I’t)

Observation - quevies X7 ad  answers \/T (?-j- Yo = flx)+ Ge)
Loss:  LU£. xtn) = Flagn) = min§.

Cok\mls-m i a&"h-k'\‘d'bﬂ

For on estinador © . reeall Ahet
k sk Y‘(_a;S) wooo jm—d’r‘en "j; 6. v‘[&:&)
r( 83;93

How Yo Compare two  est<hrs 6\, P 6:."
9]

D Opfien T. 8. is infevior 4o B, of r(8:8) 2 r(5:58) for evary 0 €0,
ord. r(.g'\_; ) > r(g,; B) for seme &,
e Tr AWt cae, O is called  fmadmiceible
* However, admissibildy is & week notion: even
© Dpten T, jlven - Pm\,«L.‘l.’-}y distibtion () o B, look ot dhe w@bmﬂ!
J r=(8) = [ w(®r(8: 840

8 =0, is odmisille

\IErP-JQ
ot e & clled e priow
Copymo N N ~
‘H\E M;n:nn;zer US‘ S rﬁ(e) is C"“col. "Hn'l BO\\/P-) es"'fr-w"\'év' ur\J\Er =,

®Di’¥°" T - look of Ahe worst-cse ik (D) = o r(8:8)
o "l;\ne “":“I‘h:'}‘f .S‘ 6 — }:*[_%) s c_a.“(ﬁ‘ ’H\e rv\\-nimax es‘\'u'y..a.’f‘ov- i
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Peine o \."'ég r+ (%) = (‘%{1 Eo~e [ (859 (Boyes vis))

r = ,',.nj'- y-*(’é) = Cr;ég' .sar r(®:9) (n;nn'hq risk)
6
we heve
T‘\r‘—'_ Y= Y‘?N 9
= S:\f Y‘: urder va.Jnlu-'-\-y (‘,M\A-;’h'ov\s

(ricimex  thevrem ond e moxipzer v IS called Ahe Jeost jmrn\“t Pvfer\)

?_—E. Stg? r(@:8) = Ea,__“.[r(,a 9] (!rwrx = mvzrnJe) =51 \(~ 2 ‘f‘:
For ’H\L Q‘H\zr A;V'EL’HW\

B cecall Fhef o yowdpmized es¥isto E 13 o FVaLALHy
Aistr b om F(_'IX) over  actons

. we  hove

s_‘\:r r: = S_:\'_\? "]:& EGM‘\TFX EA'VP('\X) L(S,m) (*‘S‘fl'“ﬁ in bath T oend r)

(.l%’g S:T‘? Eﬁ"‘"ﬂ" Ex ¥ “NPL'\X) L(8.2) ( \ay Cien inienex theorem)
5 o4
= l"P’S- S\EY EX ER'\‘PL']X)LLQ'“-) =

=y (52

Finkeg Fhe Euyea estimehr (g s+A&+ic:£La&sl: Ahe prior w(0) ndvces o

)ow‘i‘ divtribetion (B fs(x) on (B, X). Wwhkich ’“\eu'fbre odnads the Ea:'i‘er.or\
WO X) o w(8)ppl(x).
Then dhe Ba\)e; estimchr s Ahe ko*jcu‘\'er oS‘ wl9)Xx) wder L. e

000 = ogrin Bgnwiixy [ LB )] |

Hewever- 'Hr\a %A- es es+fhs+br Con \oe Carv-pvf\‘d-‘h‘cnn-n‘) \nm—c\ R
7 —

F—mrxn\'] Ane mimimex  esTimcor can be &'\‘KH&’HL'\\H howd oand is =h‘7 Feasible
‘fm- ~ 'Swzw exw?\es (gee \oher). Therefsre, one i3 often devested I1n o\srr-f\‘o'}lt*“y
imrox estimetors (S‘eumy. Far’l‘ h‘g \echwre) o
s () = C v

V'D'"’e’br’H}—\n) VESMH? p I.e. ‘E:’v-J 8
‘Eor same comstort C ( next Sew \actwves )




Exerple (Binowi-)  Let X~ B(n.8) od L(B.a) = (6- 00",

To §id He lead foersble prior . by T8 o 57 (120" (Reball.)y)
then  poterion is WOIX) = T(®): 8700 = 8700 T (Beta(1ax, bra-X)
O\V\X e Eﬂyﬂs es—\iwc.'\'er S

P X+b
800 = E,(0)1%] = =
Tke i’\-S\L ‘g\ﬂ‘f—'Hn\ nj' /e\ s
r(9;8) = EEG,(E)\'Q)1 = Bios” + Vow

_ ([ n9+Db ? a901~8)
(s ey

ntzb (n+2b)*
= — [+ (n- 460~
= - )
S (a+2u)" R \ ] 2
By c\\.._-si»j b=2 we hae
|
v(8:90) = —_—
G({nr)
N X‘\'—\‘é . %, A \
T\'\evrfcre, 6= i @Maes  the wantcase sk v (9) = et o etk
e v (B) = v (8) = vr o= = F _‘\1_
a({f1) @

Brople (GLM)  Leb X~ N8, L), L8, 0) = p(6-2) vhee p: B — Ry i
Q Can‘\'l'r\wms A-/'-O\ \o&wﬂ"s\'\:’tel& \‘\S’ (l? P(X) = F{_")\) "-N’\- P is 1V\"S;—~C§nve,() .

A
C\AA.M : 9:X is the M?m'nnx QSHMA’\M", w;"\'}\ Y‘\‘S\Q Y'*: E[P(Z)j , ENNLA,I_‘)

f‘ﬁ . )Y‘\/ Ph'or = N(O, < 1) , 4hen
2 -9\* 2
hen* nxzen Y s N(ZEX Bk

PDS’\'error w(OIK) =< EX}’(“ It - \FT
Ex [ rin. Bpuns x2a, P(0-2]

Se ¥z Yi-=

)

ExLp(J=r2>],  (by Acdemers lemma bele)

Letr T—oos Jives = E[P(i)]‘ &



Lehﬂh«_LAnt)\ErSow-3 I’f x ""\) LO.Z) g.w* P s bowz I\maru:l ’H’\cn

vnefﬁrz_ Elp(x+] = & pLO].
Pf. Let Ke={x:pxysc)t. Since pis boul-shaped, Ko is convex, add Ke=—
Then ELp(x+~] =

.

r P(p(X+e) >c) de
(T (1= POX+ ~ € KD) de
(T O~ P(X € K de
= glp(x)],

P(X € t(keto) +5(k-) (Bik

1

(\%

(SQZ \ae)w-)

]

w\\eva ‘P(X € Kc)

= K 'n\/ (‘_uwem'-)-))
NPOX EKete) PUXE Ko —n) (X b o lojconcave dirhribatil)

P(xeX . +a)PIX€E-Ke-o)
= [P(X 3 Kc‘\"")

W

( K(‘_ = = K: )
( A(S"T;‘ou-’\“l'on a'? X is S)’MH'\'F'( o\vwmA 0) @
Hi\ek - LQ Cwn du5f<_4\ ms:/.—\\v—\v\'ics

X\,"'.X'\ o FQ— W,-‘Hn n —

R

RL-Y..\w weels : clmiira«\-{-.\a\e " 1&&4)‘:"#1 mean (MDD

Def (AMD) : A sttishical model (Podgem 's colled b be QMD ot B ¢f
theve exists & score fraction $o(x) st

IR e pRE VR g W

= o(lIN1™),
w\\evz ju \5 Qn\, Aors\.\{hﬂj meadwre ‘ﬁ; C?e) 0\»0\, ‘,Q

- °‘_P2
Noke : ® Whea h SFHL.O\) Is ,{,’ﬁm.«\-r,_\a\e evv_r\iw\ue . then
SeCx) = 4SSN S
Ee \FE—) QS Potx Polx) = 3 P

® Since  ([Joom - Fe T4 = HPors, Pe) s 2, QMD inplies Ahot
4he  Fisher i-:fon«-:\-.’.p

T19) := Eg[SeSod exists .



Hh‘hr\! & ayymphtic thesres . Fishers progres- ¢
D The MLE 8. sebisfins (8.~ 8) > Nlo. T(67),
where 1(8) s the Fisher infometion matrix <f (P)sco.
@D For any other sequence of estinctorns FT] with
W (T.~-8) A Ne.TY), Yeew®,
dhen T, = I(O) .
(In Hher weds. Ahe MLE ofoins the aggmpiticaly smellert variance)

While © is trwe wder w)d ve\ju\w."\j tonditons, @ is wfertweiey not Aree
05 witnessed \9\1 Hotlaesl estimator ([951) .

Ho&ﬁlb' estmaddor . et X, -, Xa "l\:‘l N(B.1) , consbrmet
N I AL

8. = - -y
0 if )X ) <o .

TH's eesy Ao show thot a }NCO.D $ 8#o0

o(6.-8) —
(2] ("f 8=o

So @ " F}s\\er's Froa\‘wr\ AOEM\L\' \’\olrgs vv\\ev\ B=o.

Hav\aasl exomple shows that cochions need 4o be teken when defiving the "OY’\"""*\"*‘/"
of the MLE or javerse Tisher information. T4 Ahen dook ehditiions  ~20 years 4o
gml the  vight- deffnitions, through the following angles -

D )—\st' exhnelir is net nam\»" (red‘n'c‘HnJ e claas ;S‘ estim<tory)

2) Ahe ser of iolakons hes LeLté\j‘*e meagwe O ("S%rex(j'_ﬁd:ncj.‘ ocews vevely)

3) the peformene f Hodges' estimehr is bad when B = 0 % (o lage osymphriic

loce] k)



A Cv“ EC\';u'\ QA SYw~ iC ’H\ebvgh_‘

Convolution Thm . Let (B) be GQMD. If IR(T“—\HS))—J* Lo wder Py od {TE 05
r63u\c-r in dhe sense Akt

W 4 on A
F(Tam 6+ 2)) = Ly under Pors - UheR"
Thea 3 o va\oe-‘oilu"h’ messure My ot

Lo = Nlo, v4® 10O v4®) + Mg, Y ©

where % denotes Hhe  comelcdion (mrv(A) = (’ MU (A-X) )

( C;')Vkuv\»\’\"l-bn M‘l\f-es ’Ht\a Afs‘\'rf):u‘h'cn Moy h r\ei57'.)

Alnost everywhere Grvelidion Hhm Uader o)) obove conditions ex cz‘f\‘ ‘jﬁk
‘HM’_ VLJW\MH"’ ’S [,Tn? , ‘H\&n

L_e = NLO, V'\‘/[_Q)T-X_le)_‘ U’Y[S)) + Mg vgny- l_e\o&SJbL n‘M\s+ C\ﬂyf 6.

Locel coympbotic minimeax (LAM) A For every Corctinvows owd bw{'—ﬂ\&fe\ locs
P‘ a_wl ony 5210\&'\!’.1 vj ?J‘\'fhfhkl {T..k_

[ plFCT- o+ 20| 2 Elp»)

i bmid swp By

L n—ed nk“éc Jr

with 2~ Nlo, 7¥(®) I(67 7o)

(s s« lower bowd on Ahe minimex risk of- the local fomily (\394_%)““5&,
wnder the los  L(9,a) = p (I (o= ¥ (D) )

The ?r.»S-s vely on Fhe asymphiic equivelene between models (PH—}E)
ard Hhe G (NUW, Tt8)™)) See Special dopic of ANE lectwre.

An) s«
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A S?QC;A Conse "f LAM via Bk:’isfw\ Cnfmv—Ko.

Bovesion CR &0 1D (von-Trees inequaldy)
Let 96 [ﬂ ‘9] WJ— '“'(.) \'J'- o Alﬁ';\'ﬁfhuut F\r[or Aer\sﬁ\j on [a\,\,:] \,”'-H\

) =Tnlb) =0, ad 3()—8%48 <= Then for ony 8,
\

E«[ 18] + (=)
(wa—rave. \,-."\‘\-\ ’“\E NV\A\ CR Ee[(a—e)‘3 > -I—_z?j 'Eah U“\\Dfo\l-cﬂl /G\)

E. B[(F~9)7) >

PE [ (8-2) 2u(leg s py)]

C

S £8-8) 25 (6 pst0) 46 pldn)

(OO A8 ) (inteystion by park)

T
\
The RCR {o\luwr ’fmr« ka-;—&;\w&ra cad

* i o (X
Erfe [ 201y o p(0)' ] = B[] + B8 [ 05]

O ‘EE_) Se e
+ 2 E-].- EB’_ 'W(e) fa(x) J
=0 oty f#u,) PNNES)
= 355}"[&")?0(") =0

= J(=) + E. ([ I(»], 2]

LS
Mo varicte P?C/R Let m= o be o &‘S‘X‘Lﬂi\'m\o\& Pnor‘ &CV\SL’\\’ on ;'-:‘—‘[&;‘LTJ
VM')L'I—J on ’H\e hev«iﬁr*ll M J(T) = A"’\J{J’(T‘), J(T\'J)) T"\Lh _5;’_ ,,“/ 8

E B [18-00) > Tr[ (B 1] + 3],



H, Simi)or A Ahe |-D P,”-S-' comn show V=) 4,

Eo Eo [ (Ox—0e) Ty ley (wiops00) | =t -t basis vechr)

Lot T = ELTleg (l0dpelx)) To\oslmiorpe(x) ] = B[O + 5(), by
Cowchy —JIwarz we  heve

AN z du, e\=> -
ETEQ Qe — 6 2 S == = KR .
K( e~ 9y) ] V\\;\: T ( ) &

Derfvij LAM Jj‘m,.. BCR when VYI8)=9 px) -‘—\\x\i

Frest., nete thet it wle) = ‘%‘ ey (Jz-‘ 29,}——_%9) Hen Ta) = wV) =0 . oud

(Y

b 811 28~ (atb) (.L b) 4
J(m 25 (b s (S = (b-o)*

(Exertise: show At this cheite S T misimizes the Value of (. )

Nbd- c\\oasf—\j the above ™; on LBC - —J—C': 8; + %J i RCR. ijs‘

ik s By, (18- (62N
&\)M\tsc “J“{ = ]

W

cp = b« ut
L%f B:.,,_li:e,,%{“%—(_e‘fﬁ)“]

\")

(F;s\\&r irfo. G X Xa~Pe i
n 1(9) )
(3 LB) ) oy N ‘L"”\ seoEmy

e [(Ex(T
£ 00)

o\ﬂo«\:n\j ’\"\«'\‘ ) :\__(9) s c_w‘\‘fv\\m»\s a-‘l’ 6



ﬁr\‘_ct\_:“ o% LAM . Since Ale J\a\;&‘ minimex Fisk iy a\ww)s lower bownded \97
e lotel minimex Sk o« LAN O]Vu Mjhﬁ\-h'c lower Lownds on Y‘:.

Exc#—-\)\e (%fvxom‘h\j_ Rcv.'s'-'\' +\1e ‘)rc.viws exmf\t XNB(_n,G)_ T\r\en

rro= iof osp E[(B-8)"
% s Eo.(] [ ]

® Qe

> of s BLa [(F-E+3Y] (e = a ned

6\ \hlge,
1—a. () = 0.0
nT(T) Gn

- - \
This % u,v\srg'\‘b with  Ahe  exadt expvession nj y?:: ARy -

Examgle (ronporetiic emvopy edimehi=n) (et X -, Xa "'f‘l’”f; Lo Aensy on (1),
The ’(‘N:)f:\ is €d{h—c+a H. o\.'fgjlrtzr\‘."-\ Eh'\"b\')v \\('S-): SL—--S(,)\Q\L)-S-(X)AX
wnder Fhe Stlun\wl Joss.

C\N;\h-\sg-_ This s ned o -ﬁwﬂe-o\;mﬂnsfcv\ mode) | co LAM doesny &nre:Hx) apphy
Solicion :  Consider & me—\;-«a«c*cv- S\A\B‘S'N‘-l\\, (5 +19) Ht)ss, Then

" g 4 ‘
1) = gb jd—,(; dx T3 \-,(—j'u+{3))T=° = ——S: QRASRESD) J(x)ﬂkx_

LAM aﬂ\fe)\ P U shlajmu(\\’ o =0 j'\ve_s

= Vo) sl g(x)? -t el > )-o.
o On\ (\S‘. J;,(_x) A") (S" (.\+|e3-£.(x))\j(x)tlx)== \ :\(\)\IL'E°-3)

We can moamize this  lover bewed  wort NE Sinee Jj =0 (‘“ j}.**\j 15 & *"“JH‘/),
CAN_H— Sehwora Jives

Ve g) = J{E’% ) (5 (g i +M50) b Ae)

< S0 Uegfilothiin) de = [ F.001g" S0dx ~hf)*
where eﬁ]/vu—\-"\j holds  when M ‘S:.(x)(_loj F00 ‘H\(jf,))_




‘t\evegnrz, Y‘? = \;&ﬂ) s;? ( E&.(X)\uat-‘.(x)dx = H:E')i)

n

Prag ord coms —j—ur M7r\l>-\\f§5c Pheovems -
® Pro )i plug-od-play bewd for esestielly all cfadistical midels
¢ Pro 2: exacdt consud for the asympivhe wHsk
e Ga | bounds are asympbc | atguming 0 — = whle d fixed
o Con 2: Gonds ove -far a.\rvv\rh"h'c veciance | while for \\.‘Jh—o\(hus.\.\q\
3 cenarios “_&S can be Fhe domieas I-ha fw.'hr_
This s the reewn o S"rwkj Fechuiqmes for vxav\—a.)jh«\v'\*’ﬁc lower bownds in Ahe next
dow lectwres,

Sgacf'-l 4\’{!"1 . Le Cam's dichnce  botwoen sheticdica] models
(Ref: Liese ond Miescke " shebivkicd decisin -Hneen{‘, Sprnger. 2cof)

For 4w wodels (Po)pcw ond (Bo)pem with +hve same PM‘IEV set @,
'b\.ow —{‘ ww\\jug ‘H\C S“h’ehj’H'\s L&’hﬂm +LW—“"?

( Throughest let's dssume Andt B i & frnite 3et)

Defn LAF‘F'UM A wodel M=R)gem is called t-—rlajﬁcfe& wrt. N= Qo) gep
1‘{ \/ fim'h decisivn spoce A,
V. bownded [ess LLO. &) € [0.1];
V (roedorized) estimchr By weder A/,
2 et G wder M sk
r(Bp:8) < Y(,é\,\/:e)—\'i,, Voe®.




Thn (Rondariz Kon critevion) The Following ave equivelert :
O M s g-deficed wyt A
® for every fivte oction st A, boeded ls L(B.) €To1] . ank prr
T oon ®, the Bepes vtk saify  vo(d) < RUO T L,
® there exivk o kernel K fom X & Y b TV(KP.Ga) € ¢, YBE®,
(KRly) = I Palxd KLyix))

PE. O 0. 4rwal.
@ =) ® s V\f"" uLI&YanJ x u\poltr M, ﬂ.FPH Fhe. \’.Err\al K + Si"-vx\e-‘*‘z \(
o rnffl\, dhe. estimator 6)\!(.‘/)
n
D, lt A=90 oad Ou(y)=Y.

oiifl Sq:F Ulﬁ HZQWEExm Eankibo™ E&V&B[L( RPN RS

T\r\LS QLJGL‘HVE iS \:r\E'.r' " K[.lX) DJ*A g'lTLe) LKB'A)ISGQ,QEA ; \97 p\.‘-:lrwa-x ‘\'\\M'

Cf& Sw Swy- T — _ TR
K osfﬂ _“_\7 BZQN’W[EX~F‘ H:owptl)o Eﬁ.-GA[ J =

— —

= oo TV K P, Q) 2

ged

‘DC‘QA (l_a CH—-'S t‘lllﬂ-w‘(?-) For &f.\H’Q hoJ@LS M= (-P")O&% N*Ol N= (Qv) BE® -
AL’S‘I ne Le_ CM‘S J\,I-S+M(( (/S

Q(M/\/) = min § £ Mis ¢ A&—f?u'e& o A/ ACis t—o\e'S‘Fu‘zd' o AA}

Exomfle Csuffidency) For M= (Poloce ond a functon T= T(X), define the
T-trdwced model N=(TaPo)ecs. By rardomizattn  oriderion
DM A) =0 & M ad A are mdnal  readsmrzating
=5 both 0-X—=T ad 6-T-X ave Morkw chang
& Tis a sffidedt spdistic fr X.
(Foctorizshon The: T is seffidet & Plx) = 300 h(8.T) for seme 3, h)




Tor o sequnence 05 rodels u}\n)n;) o LN..)HZ, Chow Ao shew cmk_nc‘(

A(Ma, A o0 as n—=oe

DL{_A (S*MA.MO\, W‘thl) L_&’\‘ M: §P\,"',Ph~) \oe e -ffrH-z mle\ , uu-ﬂ\ -_P-'.:r_‘!\_ ‘i::‘ P“_
Tken T(_X) = ( —-‘-}'(.X),"‘. P’——;;LK)) S Su‘g'gl’dch“' o»-o'. |."¢j o QM-.:?W&R: . |Tw,,,_?.
( =pplying Jachrizstin Hh + pil0 = POOT(x) i
Se M s ctu."valu’}——h the T-induced nodel W = Uk,/u,.\j with —ié:) =T:.
where pis e dstribatin of T wder P, knewn a1 the shorderd  distrbution

( Enl§m) = Bp [§(TOD) = E?[%—' FTON] = BEul TedMI )

Irh‘)\ic;h-nm ghrderd model lANrj‘l'ej all shtistical models dx— fize m +o ctadod
&\-‘-\"’I—L"‘_h.ohs/k on A,

The | If e i—»/«, then AL, M) — 0.
PE %\/ ® in the vadsmizaliin  onterien ., suifices o chek
swp [ - R | 22 o
A w L
To o shodord redel, TR (M) = idfg Z ™ B L(LBD))
= vfy EL[Z W LG 8L
- Q[ci;rfc(c,'\—>3 - C:= (Anv({(“;\.(f.k));lj“e,\)_
Siee = E“ﬁc T is bowded by moad )-Lip weder LN

s [ ~rRaw] = sep B Baf| — 0
At \‘f(X)—ff.l;\éllx-Yll\ (Dudley's nehit metrzes

WG_-\\C C\:AV'—VJN\‘L) @

Now we're vemcL/ o FYBR.A’\‘ the  prain rLSU.H‘,



The Lok Mz B Puo = Pea) | nal, and = {RL PL)
WIS Vil Veur Sl
Shr?ose M i hw"’J"'*'"’““ ., Be Pi ord PJ ave M\A‘“@”" Ablolu‘}tl\l cav\")ir\u.pu:_
Then
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