4.381 Stansncs
ML Zcod

12{o4 fecod
z{o 4'290‘;]

TTwo RECITATIONS
HdouT #

™: José€ Tessada ,
(lessada @rm’wzv@/_u)

(RAMER-RD0 LoweR Boumd - Led KioofXo be 2 sample
it C{g fio), ad b W= WK, - xa) b )

. eshmatel Sa'{\‘b( Ny _
d g@ @wu\)]: j o {w {(me)] dx
Pl /o6

3nd _
\[a({,,LWU\)l < o0

4

Var, (W) > <§.@E@}Ewml)a |
Eo < ( 2 hﬂ f(u@))z)
&

AT\M aTPNDQ\’\_ i H\MB (V5e. IS Com Lc‘-c(] o(.dr@rin-‘- to
REINY ode Lased  ea CQm Uk, su%c.;e/t &b#\ 8711"(,5 . We
,-’d') 4o {,mcﬂ 3> bomd o the vonence  aad then see
Lw\'\c~Ll’l£( WEe Con. fdf\d N ulbia:w.d( e.()-/\'mayéf. ﬁda?l achieves
s lower bouad. | o
Be. Car(,Lu( itk He ‘Lad— Lhat we need to be able fo

ke deavohves nsde of b nkgols. Michoel shkd
Sone \M(’Uaaﬁmj of b uja(an‘# conclihons .

- De AWare ¢ SO oL»H[umccA ’bd'wem . wha‘jr s 4w.fnL/<n
cin Hoeo ool oad  what Michee/ s Fhe bebures.

_cﬁ LCA}D.' C.a‘acl _of uu C’R ,7 #/m u(a ;

+ exponenhal gm;tj“ (ond sone obhar Fdif s see
Lemma X3 UL, p 339) R



: COfOL(afl 15 (§ (A‘#%/\Mefhl) L(f:( )<4/-.u, )(V\ bc CCC{

, F—(K\Q), IWL\Q/‘C ,[-(XlB) Sahs Feﬁ LLu;_ coaclehions of L
Creomer- Rac Theorem . Let Lelx) = 7, ,[Qa(-;l@} dencte Ll
L&\l_e_\_).\moo& (/\/(\C‘L\"or\ ) I‘C \/\MK)= W(M, -~ )(V\) (S dn
vabiased  eshmator of T©), thon W) afforny Hl
Cromer - Koo lower  bownd \é

a(8) [ wix)- t(eajé] - Ly Lieix)

4‘9{ SOMU {/V“f' hion &(@)-

jUS-,‘Ac ‘So[\/u. /‘t.&d”’& B(?L:o( (N “u EDOIL Wwe On a,/.s'o
_V\m'k U/u fou,gwf(\j Ccro((:azr

: Comua{ Sy ’(—t,---, Kr\_ e .CCJ f./onn oan Qc/’?One/z-Lia/
@Z}Jg), with fdfi Fxig), and Cf W)= WK~ Xa)
S wita

fi'e £ W] = ]f‘é [WOE(xio) ] dx
Vary (Wi ] <0
\{WG E\/\I (,K)] . [% Eo (\N(ﬂ)‘)‘}
0 B, B%a Loy FW@)]

then

4
AMO\U". _ _
@ Tr s aok ey o dhow bl Dl condibons of Ny
R Ham. hold ;v Con {—f) 4o compule  +Hhe bound ancd
. H/\U\ &\m\) H\a%' »l—\'\eﬂa (s on csw[\‘ma*f'or Hwa*-» beaj's /7"
®) Quick N5 VR 90’\6(‘5?, ‘IZLL\'L (nge  of L
: (70% O&/?c”/l K1 O \L}/\(_ meml;:/(s) p n/'ke/\ \Lbu;/
.Ll/\,eoriml wfu (\O\L be ap («wb&
(e ‘/\/O#L\,\',Aﬁ( jua(ankc.;\ ,U/\ant f Heoo R lower foondl
cewssk, el o an eshmator ot atbas of



l\!(/u, )

‘ 2 _ i 'n/z_ o 2

L(pm, 7% 1X) (ﬁ) “ﬁ"i&“&é)‘ }
3 g lbipelx)= (Q[, (e =)™ _ Crl)
567'&‘3:) /A Z'O—q. (=41

| wilh a(g?)= r\/(zq‘*) W have Hol  Hoo best wnboased

eadimator of T° (< %Z b(;—&)z, |

. ! . (\ .

_ ﬂ\-& Pmb&m P S “’la‘,' ')ou Gn Co_m?u‘—( x(_{ jre (s leaown .

2) Wal ‘LM ijcz(al ose wlmgn /LL Y U'/l/(/z,ow() -H’\/é_l

exression “eoannot be mmyukd. |

4\0, .{fv\él an e&ﬁwmawlw

:’Exmv\?h;

:\/,J‘\'\fﬁ_“can we do/ We @ -ly7
,\mw 2 voranw. (;\oy,“ ‘o \”\'\L Eounc‘-
ANo.fma\ dustibehan: C"Z) (/OM/‘(( b{%;{”d | A ( ) .
. L 2 )X )= oip k-4 Z (e

| (o 0= (s ) e | o & el
Com ule, H~« CR (_owe,( fbouni VN HM {o{Mu(@ JG« (mdlom

: SJM}[L 4'1000 cx;\)o_nm% a( {Z’M;()? ¢ ,

Y 254 Vi
J

-—E 52" L(/\ :'E _L -(K’t&)l = —_
(7@ 3> QN" v ) 26

i 50 5(\) unsascd e,&‘\ma%( of 7* 53'4*3{4&_\

Noe ) > 204
N



I\Jaw’/ wt lnoud Mt

\a (&) = 2aY

n-1

(onsidec an alkrnabve  eshimahr
AT T
A+l N+A T

\/\Jc, \LAOVJ H/\ﬁ n . 5

N~ L Z (e -3) ~ Ky

U—Z v=A

\lar (\l): ZQN-Q

T2 52 N = e (§2)- 7 e Y)
N1 (ntt)”

= 25 n-|
Oy

o (§2) € 07 lower bound |

> - A

-t . L = N-l o«

\,':if A (N 4) N
: A
<4 <A

: \)J\'\\ (=S \—\m(,s \/\a?"ef\«ln 7 ‘
_ \/Je, aC k0,0Lu,:\ 3 3\' ¢ H‘f\a«\cfs Wi UA (/(.v(,{mﬂ“' € K") € ul'w(
NZ W E C



HYPorHESIS TESTING

'/\/J({ }I?])OHL*&)S ; Nha‘l" W are. s iuncin 4\‘> ‘Da -Lm&.
. Au'(n\a%w \q \?o{-l,w g Lo aucma%\m ) hlﬂa\\\

. ° P V&Lut : Hl mbabih‘]? of dotin Cn% A ‘LM‘\’
.éb\‘&r\c, e Comrukoé 0C ©ae Mot extreme. 3\/&/\
our aull s J}w? . Lk '
o Sianficonce lee] R we cle et o
. 2Ct ILF,\ W S*b} U C%g o :\;F“LmCL (JQW.) (no/rmaf(7 5%)-
They s bae '?m'babv‘ (Aﬁ 9#‘) m)'cu[vn% e null when
e ‘{\u“ (s hve - We er et o |"L fn/a‘ue, - éwg
el |
- POwec '?(m)c«;#na TR 6@) . The power is 3
.va\ml\‘c)n o’l 6. Al 659, (.f‘( G, 15 2 34.29&.;&:;1), NNy power
s JuS\L Hix &3(\;%‘@(\&1 L&WJ_ Aﬂ 0 Mave i awa-r, ]Go,m
O 7UM owec should  (aceose (jrtalu hana of
: T\S@C“}'W\C G:Qo). |
I“)YC. I ecrof - RCJC(;HAZ HU Ml/\m Ho (S ‘rtruc.
CTpe T ecoor v T W e By is beve.

Tower = ?(Jrf?pe _L)' whan 8¢ @,

The Natwre Ff knlmﬁ is 4o Use  our s:amF(L fo
_ .,BQS‘\& %s%ons )bcmL hval Llw( v SaMe,-qLA,;,q, T S e B
h(LL ?O u(a‘r,lion and 4\’> c{raw, Jm clusons éﬂaxa( on

4

+ Clle Lohood, .

=+ Mou haw 2 Fvu(mLo_n of men_ Nou believe

‘L\/\-&./v( mea heiaht IS Q;,: 69" The vorinee oS
. kn.()wn fo be 2= 16" . You samf‘(; 189G wen, Jf‘/\:)

hawe 20 averaj@_ ,V\e,;jk"f‘ i 69.2

(o) T\:,;\i' '.F Hx« ?o?u:[a'}io(_\ Meon -74 ¢4
(b) Tu-Jr '\{ the PO(u(a*r/\"on Mean > 68



Unde b aoll pothsis of 8- eY),

Z-092-69 - 3 hos  Z~nN(01)
(4/10)

Cbeouse Ko~ N (68,570

‘ N(o, ()

0 'SO(Q YA
p L

' 3

-3

() _L/F Hoo ol s "‘mc,/ thee s 2 1 choace cYL

| O\OSCI\A(\ w‘\aa{—‘ W Qbﬁervc_cj,'

0 Tl s e thee i 6 0.5t chn
_ o( ofgs*e{vma whot we  cbserved.
Poll probsbilhes s small - aives ol we obseved

K=tz s unbkedy 181 6= 68

Lilelihood caho oot
T = 2 L] %y ) = el ) |
:*-—-‘> Ne7mm - ?da(_‘Son (mea: {/[ Mf@} eua%, /(1[]4 H é’c_nl.

-(x-8)

€,kam[7lgc ;(4’___/ XA (Cc{ F(&[G):— {e, x>0
0 XKLQ

i —~ZK + N6
L(@l&)= e’ 6 < X
0 a> Xu)



Ho: 6 404, ws. H. Q> 8,

Log L (elx): ﬂ -3kt b 6 £ Xy
' Q>
| TLK-:Z[—-Z)C;M\XM - (24 4n80) | i Xy ? %
0. . O oF Xy %8,
Ta= 2( niKw-8.)) |
T 2nlu- 6,) | Mm( ]ou \,n <jeck

lec X sl L Lent 3¢
()j" bne Lr?j\/nL H‘ 5(([) >1> G{o wq\ ¢
‘L\(\D" 700 "7 Cg.‘l'

3(8(13(. Mulﬂ l&ef [&h[

s, X,
lu,{()(,t,_--/ ) EB@ (9\)(, -, )J |
L (8 Xy, - Kn)

be

\)\Hl\’) {3 “/w.& USC{AI[ \
No need +  achall Comp ole ba e shimator

- Wes 2 dwear mlu n},{b%or\ (a &’N\b o(, 2 onsharned
_ OPL%W\&U&}\'W\ PmLabOm

O (81K, ke = N
&

owhere A s Hae L’aj(anjc, M/VI’! liec in L — consivined
ABALMA 23RN p m[o(uv\



Wald b shhihe

.TN ()(1,--‘/ Kn): '.(9:1{," Qo)z —
(:' é" Q'(@HL"(\,«'-,%\)}—
d0%

whee L_a__ sz(@mm,-__,m] ' \or (B
Ths T, / hon do li (RT
Thes T s 2 da approxpaton to  +he  LKT.
The Wald Pdn@?u%z Wf?f:\orc jmaz/ and

- 3p ey 1a msn? oty sihathions . - . .
Wlld pacple s ceheck Mo whan 18 -0 s lage
W B s sonde  eshimador of 0.

Noles: | . .
. i(, i ~cd N (JMQ”Z) T leacwn , all e 3
11(3}’3 tiad (\UM.&fL(_Z”‘) eq(ux\/a(—m*' !
.Crme(alila%/\ O/; *LL\J., L—RT
: He g ¢ 4, VAS H,: 96@1
: LR kljr S Ilb'}‘\ft[vc_ 2

To ooy )z 2 [ LBkt ) 2o, J
where @AM: eyﬁma';( Q(em{-._/ )(q)
. JBe@ou@,

B, = agmax L (e Xy, -, Kn)
6 ¢ &,



T xercises

@ \(C: /3 o t & &~ Lmszbn#s (Laown)
. &~ N(O/ ) T kaown
cid

Wart o desh Mot o v H, prO.

Conshued  Hw (RT |

5\(\0\/\1 }(' (S mumef{ca”? c%va(m--l— 7Lo vU’UL ,
_MoLx%()na/ Z:“w[u—/f. u,m e 2% o L-test bt
b ke s NW) eshn bohon becouse g7 iS lnswn ).






