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1. Introduction

III their X ig0rois sealrlich aiiiIl tdIliute aslsiliptotic theory of estimiationi.
statistiticulis have tried atlitiost all their Ithutodo(ilogica l to(ols: prior dlensities.
Ill ninlax. adl(l1issiblilitv'. hlwerdgeviatilols. lrestilicted I s of estinlates (ilnlari-
anit. btiaiiised). (oi0tigut its. andt so forthl. Tlhe restiltinrg bodly of knowledge is
)sometwhi;ttIto(liziiedl i11(1 11 cirttill stitlil(ti( woirk Seelsi to be nieededI. III tilis
sectioln. Ilt its tl\ to sintgle ouit severll I cs (ii the jigsaw plizzle Utilnd v)oiI tief
themli inito a logiC;dt1\ o llt(lthed . Along withi tilis we stihall (olitit-iz( sontie
other apl)lproachl(e aioltdiike at few historical einalrks.

(lonsidlet ati ze mciiue td ie spaee () U n1d( 1 w (plet Ice of('Xp rinii lients (desr ibeI
I)y filinilies 01 (dlelsities p,n(x, 0). say p,1(.t,. t) = 1 .f(,/A . where X, =
(/I * * /). ilrst of 1ll. it is niecessalY to single oiuit regillala cases, lI lis siouId
tiot lbe done oldlv 1,01av111.1foi0 examiile. on1y in teltlits oI' fJ derivatives (q. f.
The statistical essente of regiil rity eonisists ill tliet possiblility of rep)lacingi the
family of olistributioris by a nor'imal fiandily in a locail asymiptotic sense. Loosely
speaking. given a point I e 0 ando1 a Small vicinity 1; of 1. the qjuantity

( l | ) tn r = #A , lou: Alw ('tI'l )|e

silotil 1ib a pptroximia telY sitfiiieit a1ml tinonl-.a (wiitlh conlnstani t covaliancte atlol
eXI)pectationl lilear iin 0) o01 (0 E an itI i.h rue. see Section 1 1for *t )ipeise (leftiitiol.
Ihe idea of lapproxilimatill a general;lfiriiily y a tiorniial falinily was first fol-ilit-
lated b A. Wad1( [19]. atilnl then sophli isticaitedliY (developed(l b y L. LeCam [1 2]
[1:1]. [IS]. Ill spite of( its i inportanciIeo. the ilea has niot yet fotunid( its way into
etji-rent textb)oolk.

T llptlltext stepl is to get titId of ill behaved estimates and to chiaracterize optininin
olf.I llis nlal'N 1he achee dbl(y Scrultinizingr all tli;lVS'J(''' )(XilltXones. ii smyI~'ai ee ysittIiii i i t-iaiu nr Setquenee o f' esti mates

7n, frolll the point of view of nnimiiiax and admnissilility, again in a local asyvnp-
totic setnse. Theorem 4.1 below einta ils that there is a loiwer b)0o1niid for asympltotie
local maxuxinmii risk and that this btoltil illtt lie achieved ollIv if
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