10. 1| Likelihood Raho ests

: ivd
NOZ'I'(’.. I"F y!,...) Yr\ "\"N(/"‘) 0_1) with M and
" both unknown) we cammot use the
N-P Lemman ‘Por tests about M because

we will not have simrle |«7Po'|'1«6565
with ¢ unknown .

—-AV\ ur\khown FOLI"OLMQJI"U +L\a.+ 1S lf‘\o+ o-p
interest to us (ke o in this e.‘;@tmpfe)
is called o nuisance parameter

Defn: The paramefer space (densted by

—()—) IS ‘H«Q set 0-p values “'L\cd' can
be Aaken \9‘/ a ra.rame_'l’er e (or vecter

of parameters 97
__EXGLMP l€_‘. N (/A} 0'7") J.'5+r|'ln;_+l‘on ;

G awmma (o() \3) distri bution:

- Let _D_o be “the (r‘eS‘h"ic—'}'Qal) Fmr‘ame,"'ef
SFOKC.Q. wv\ID‘IQA l’-\‘/ 'H'\Q hu“ L\\/Fo'l'Les;S.



Example: N(#,9%) with Hoip=0 vs. Haip20

-Le:¥ L_(.ﬁ_o) rerrese,r\‘l’ -Hr\e MeLX L mum O'F

the like\il«\ooal Lunction baged 0’\"7 =
P&r«xm&"‘ex values o ithin _Qo

—Let L(.FL) Y‘e,Fre,S?_vd Hie unrestricted
maximum of He likelihood “G-tnc'f'fon.

- Recall +at +he wmwoaximum li kel hood
(’.S"\‘imo&es avye 'HAe, \oaramej"ef vq|u€5
Mot “hest e.xF\au'n" He datr H ot
we observed .

-If I_(_h_o) = L(f))) then the “hest
Q.?LP\OLV\OCHOV\ -For -H,\e o[,;l-a. 1S CDW\PQ_+;L‘Q
with Ho.

-IF LA < l_(ﬁ_)) Hen the

“lLest &XP\AY\GCHOV\ for the data lies
outside L, =



—A ||'kel”/\om1 f‘ad'l'O_'l‘CS"' is loasd on
C.om‘;ou“inj L (_ﬁ_(D o L (__ﬁ_) ‘
Let

be +he 4est statictc.

- The LR dest rejects H, if
with Kk chosen so +hat

No'l‘e.; T he LR me;H«OJ ‘I“jrfctx”y works

W€\l) but e[o&s net OLluJOL‘/S Fr‘oo!uce UMP
tests .

ExaMple- 1: 1f Yl)...,\fn "‘é? N(/*)GJ—) with
M oand & umknown) the LR dest of

Hot =M, vse Hat > Mo s the t-test
we shmlial in Sec. |0.8. See EX"LMPle.
10.24 in +he text for detnils.




Note : All of tHae Ftests we obtained in
Sechions 0.8 and 10.9 (one-samlole

t—r'te,s’r) —lwo-*SaMFle 't-'tes't) Vo-test for
a \)ouriau\ce) F-test "‘°"""F‘“"""‘j +wo .~
Varionces) coamn he ebtained “via +this

LR methed.
EXGLW\!:lﬁ 2 7:,-~-,Yn itd [\)(,u, 1). Find +he
LR test of Hot m=p, vs. Hat M #F Mo




‘“IV\ W'\OLV\Y CL}SQ.S} s not e,aLSy +o 'pmcl ‘H«Q
exou.j' distribution of dhe LR fest stwhshe.

- We can -\-l\e,n use  +his rQSuH' +o obtamn
o l&rﬁe-—samp\e. LR dest:

-_‘;L\@V‘e,M‘. For lq-rje. n, "Zﬁa'\)\ Y XZ.
WI‘HA ?_ AP) bulne.r‘e ? e ‘H«&

V\u.mloer O‘p ex‘\‘rcx r‘QS‘l'ric‘Hons Oon

Hee Pa.r«me+¢rs made lo7 H0



EXQW\!:le, 3: Cons]ale,r two l'nc{&f’endewd'
samples X .., Xm “Lexpon(8) and
\/1)...) Yn }:@—'QXFDV\ (92_) F;nc‘l ‘Hr\e LR test
of H,: ©,=8, vs. H.o: 6, %8, .



AFPI;C"‘ﬁ""" T Haie case, £ om= 3é h=26,
1. =156. 3 zy =133, 7_ +est Ho 6,=6
Hq Q ’#92_ a,‘l' <=,08.

2-‘ VS,



