We

Feud,

He
The

‘)fb rtf‘y 0&

LARGE -LAMPLE PROPERTIES OF ESTIMATOR—S|

Veut an eshmetr 6& of « P-.rama.‘\'w e @QCl 4

™ Somea fease, + be oSe€ & [ when
gam ‘o\a. Size n is increased .

‘o “ou.‘na' Ac‘im’ “ﬂv\h rnv" A&S o Jofma 'f ?\""00\ o“: “'Lo’.‘
an eStima .

f o &Bmu indexced L, He a..u.f\-. Nre n

DJb""- Au eshimator [“‘"7 e Zesvemce o estimators 3,‘ of ETOXA '

13

||

1)

M“eel cousistent i“: —&r every € >0 and every 6 é@,

b P(lb-6lee) -2

nN>o0

.rL: TL means +an+ 4.' any o(:?"mw €70, 30\ € (6 = 84 o+ L)
W,

S
o“:‘u\ floln "J: ‘:“7 "’l-hl:ha 40 1 as n = 00, ‘For Gny Jq'ul.

vhkaown ?QMMG«""( 9.

/50 won s s‘l'uacy Jucr:‘.ws a Swmse 'Y wl\:ﬂ\ 3 'hmls

()

+° ')'- oqon.f "'0 (4 s '“n_ Scm'olc_ ATe n

inereased .

ex(m:‘n.: Led X"._,‘ x“ ’{4 Uu.‘-tor»\ (,0, 0) p [ uuLuoun.

Show  ht é\.‘ T Xy 5 a  consishnt  estimetor of 8 é(o,.o\.

Xy * £ (Y= n P L (oencs) |

S
@

(/Q\eosc. Sy 2?0, TLU\,

P( lé‘u'e\ ‘£) = P( -1 ¢ X< 64 s.)

n

o

ore
J nax Alocxed) dx

6-¢

o A (ocwnes) dx

"
—
@
@ \s

(.3



= 6

. ) £26 )

n

auA, '[’of 0<€ch lim 1- {Q—I] = 4L .

no o (o4

(e-evo <%
A

3. 6. = XC..) s a  consistt estimaer o 6.

Te  following teorim, calld 4o Wea k_ law of 1%. Numbers Ggg—u\)
Rey S +h ¢ He Samrlc mee is a Comsistent “estimtr of ?
ro\A"wb\ mean, Prom dv( “‘L— roru ‘a“'ﬂ'u\ Varian ce s ';-‘m"h..

m__——M: L’* xu---. xu L‘« a fMlLOW\ SMr‘(_ ;mw; o o‘:‘-.-.

w:-u\ mean end Vericnce ol e 0. Tn iu’ % Lx‘a----ﬂf..)
S 'S con S istent st ator o{' }-\; '“\s"' s, for cny
Volu& ‘F /A e MA (.\Iu7 €70,

\iwn ?(l;‘u'ﬁi < ‘—) .

n< oP

&i"f We make vse of doty&auﬂg ihtiuq‘ilyt
’Shtc Var ;.. = 0'1/'\ We  may ur:"%, ":ov' chy & 7o

PUI% | < (£)7%)

PlI% ] <2)
(Q\Jozucu; e gus Iy

(S
For ony O x w:'\l\ &xgj* g '/(;L./b
“A V.r)(:ﬁ"‘dﬂ,
*
?('X‘,A“kb’tl-i,_. I -i— ’::‘z
T |
and };:JI-:E‘-L=1.



We a(o m‘" o“"’m nve istene L VSin it M:u:hov\ Ja‘r .
th, -‘;.“ou:wz .-Ew\ r‘::;(c.s 4 s»zm:du"' }cou(.'%ns J’o\r cous:s'éu\{y,

A
Theorem: A Aesvence  of  eshimetors 0. of 6 s consistent if

(&) ‘:M Ner a,, =0

Remerk:  This  means  dhat e can  eskblsh  He Contistency of e
— himedor L’ XL.uiuJ' Ht MSE foes b 2ew s nuvon

w» Can Vu7 us."y ravc "'L. VLLL' L’ iu\Iokc’u} ‘\Lc‘% "*unm

wu-” (“;‘5“ >; LJ’ x.,..., X.. tb a candom Scm\ok.. ‘;’mwl. (N GL'S*.

witl  mean and Verisnee ot e o, Thun X, L (XK +..tX,)
1 'S con $istent eSHmator o+ e

?loo“’: X:uu. Ein -‘-/h ) 5:5 i,\ o , ond fince V-..f i,‘: VVL‘

i lim Var ¥X. =0 . 20 Xa 5 & consistent eghtmator of 3
no @

E:-;}i bt X,., X, be :ml;'....l‘.d' cvs wth He  same didribibion  as
X ~ Uaidoru (0, 0),

Consider “'uo Pocs.“olg eibimators o 6&:
A
en = x‘h\

= 2%,

Sch

T'h ‘u*- rnﬁws hotey We J:ouuo(

Mse g = 0" _x_ | , s b med =o
Lﬂ*z\(h*‘) WP "
k'S ~
MSE 6,= €& , 8% b mseg =o,
3In WP

Tt‘uv‘om ) Lo‘“\ gu auo( lé,\ are ansii"'m"' ¢S“'3M G"DIS o{ 6.



,’Lu 4L ;‘o“ou.‘u} maan ) e See an o#ihu-‘w u‘\ul s vu'm‘du‘,

bt  wd consisdent :
a . Lt Ya,...‘ Y,\ bL a fmo(rcn\ Rample “nu\ "'L. o 'S | (ﬁ)
=+ disteibedion, \" E‘f
lc" ;, = n ?o) .

net

Now ) O J'.,m(v)= n[l—(i-e.%)l .;.,'Y/a 1()’:‘5

YO _y
TR 2 'll(vh)
p)
VX
- " e"//3 1(y7¢).

ln
@ ) R~ fJ; of E\croucu.'h“ (“/a)

A
’)o t A= nEY%=n A=A ) ’,:vin} Dics a‘ s 0,
n Vw:auc. Jux no‘" 8.

(/'h%u--.s " jkcreases

& Nar a. = \‘"[""‘oA = n" Vo Y = “l(%)t =a,

L. t:.. \ a, =2 , % &, W wd consistat  Fr A,

L
T‘u -"b“o‘-l;h 3] an exmlo'c. ih w[u‘cl one o‘l' o consistent
(,s«kmg-‘ars '.j ‘,n&mu( Lu,cwsc. df its -‘-‘mh -Sam r'c. ‘orclpc.r"’c' es:

B bt XXy be dependact Bemoulli(P)  wvs, will p onknaon,
so‘.' YS X.“’---‘ix“ and uus:o(u ‘\‘wo ¢,$+img4ovs o‘f ";:

V42 (nJJ dwo succestes awnd
4wo  failores 4o N e,

4



I -“u. rn.c:ous ‘u:‘um , we “‘ouut(
mse j = OB
2
MSE P = () b | (z_e
néd
WC.« st- lih MSE ":n s cnd lib\ MSE ’F'\- =
"> oo no oo

% beth T,“

MSE [, £
Ao

H’ouu.w.f J

discossed  ja

We m widh 4
0+ Lx lﬂ\.\hﬂ “’Of a
‘uurun A“ows:

6) e“u t gt,n o'S
A A
Gi) em\ Bz,n 1
eo A A
(‘"‘:) 9‘ n / ez)’\ "

G"’) For ahy Conbinvous 405‘94 tomn T: R-PIL
uus:s"'uff "‘or

L") For owy ch

li‘v\ L% =1 omA

n< o0

‘mis "L-orun

duk  of whid, we will

wd T,
MSE F, Jer

ruﬁu;

eshblish consisteme of -
Juc“w (172N é“: Parumo&vs X3 ‘Hu. "o uouou}

dlows v &

Cousistest  estimeterns of f.

are

Lowne \It‘M Sf "l ad

lecture

Function

A
and iﬂg‘.‘;n. ave consistent  gesuencey
parame 8, aud 8,, nsra.-lv y.
Cous-'s"u\‘.’ “:or 6a t ez
tonsisheet  for 8,6,

Louh‘!“u\“’ ;lf sl/gl ) Se loua_ a$ szo.

T(é‘g‘.) is
T(s),
ences i ‘\gq),| and nguzd Aucjﬁ ‘“\c“'
lim b,=0, a.‘e.,.*"a“ S Consisbeut L,f 6,.
n <500
nve Consi 6“'&«7 o“' S: “'of 0'1‘ L\
‘-“14 Im-."-c. hucL wee .,



So“’ (‘9"‘535 Of g:: Lc" X x'\ Lg & rbuolown ﬂm—- le "'lb\m o
dicke: &&iow wth mean and slcw.amq, gt ¢ O
and {4 mat;u" Jye PO, Than S 6« connishent
estimader o >

Recell o nebudron
Ped: Fit, nde dht - "J“? . — of  woments:
= Ex’
Now Auom.oo% Q:’ ’XY 'co“wli . )’“‘ - &xz
-Ex
z | < z cEX
= - - S
Sw = -, ?.(x %)
nh
= I (% - 2xn ’ﬂ
- &,L X Xa X
"
= 1 [f- X:t - V\;:l
a-l [ =
(2 - (2N %e
(«) ﬁy 4. WLL N, %\LX}“'---“’XJ‘B i% a uus:s*ud’ eskimder of jA,_‘ A e Mo
Sﬁhflf— mean o"’ X;‘, e x:‘ wkun, E'x -jAL e.nrk
(A
Vor X = Ekx.‘)] - (EX‘B = jm,-/n, < P,
1

Lb) ii{u(¢(‘V) o{ :.'L— wuios“‘l-:t “:'}\‘.;:MJ auO\Y“ 'i;z-) ?;64:..’ ‘C'or jk. ’

tontinvovs -('uud'(ov\

LC) 87 (V) O‘F "'L» rﬂuo(.u} +L¢orl'.h ahA cﬁ\ Aince ‘oh v%‘ "1

nwoe
(:’.)i’\éxiz is  consistent for P
@\ %y U) of .l-L; pru.uim} Heoritn amel (,L)‘ Sinee it .,%. =1
w<? ¢f
(!‘ . Xu is  consistet  for )4‘2‘
@.) :)a (_b) o“: '.'Ls rnca-Ju‘ua_ -“wan-ln‘ @) ond @) a,wl—
o
n —z T 2
(_BLEX - '_) Xa 5 consistent for e, 13 o



‘ﬂw "'o“ ol o'u& rese '+ 3 c‘h \I&-'y ihr.f" qu“ H

‘l(éo“’ (Lbhﬁs‘\w:/ CF &("&: l-l.+ Yl) - x “J b“uuw“ (P) l9+
F = ‘LLX| +. "'xn} Then AUOP) «
comsistent estimeatsr of \’e.r X,*= P(loy)

@‘. (ﬁ\ ‘By -u.. \JLLM s ”: is  comsistent “'or Ex‘ = ';.

Lb) B)’ Lul\ %Y -l-lu, ru.ul.u} -H....m ) Rince ; is  consishent
"’Of uno\ 'C() CYA=) ¢ a continvous fumction 2
': (- r) Consistent  for P Q-p). a

NOTATION fol (oNSISTENCY

I+ é‘“ 15 omastet  for 6, we e weie

A
6.6,
N‘un. ‘“w. “ Juu‘h& SomeHhi u called Con\lm fw ef"L‘-‘O L&

%o we Aownv"iws 5-7 ah Couw-rjys n f“\""‘."y 4 9.



